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THE MARTIN NIGHT BOMBER 





THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 


Officially, it has surpassed the performance of every 
competitor. 








The forerunner of the wonderful 


AERIAL FREIGHTER and 
TWELVE PASSENGER AIRPLANE 


The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 








‘THE GLENN L. MARTIN COMPANY 


CLEVELAND 





Contractors to the United States Government 
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torm Does Not Halt the 
STANDARD Mail Plane ! 


Day in and day out, regardless of weather 
conditions, the fleet of postal planes built 
by the Standard Aircraft Corporation car- 
ries the air-mail. 

Uninterrupted flights have been made 
‘through storms that have practically 
halted all highway travel. On more than 


one occasion landing fields have been so 
rain-soaked that the planes had to raise 
from mud up to their hubs. 


That the fleet has stood this gruelling test 
perfectly is another demonstration of 
“ Standard ” sturdiness and reliability. 
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“First in War” 


In the advanced development of aviation power plants, Hall- 
Scott has ever been the pioneer. 


The now Col. E. J. Hall built one of the first successful engines 
for lighter-than-air machines. 


In the 1913 international aviation meet in Los Angeles, more 
than 70% of the aviators flew planes motored with Hall-Scott 
engines. Hall-Scott equipment has been a prominent feature of all 
aviation meets held in this country. 


When the United States entered the war, Hall-Scott was produc- 
ing in quantity standardized airplane engines of enviable reputation 
when many concerns were simply drawing plans for factory building. 


Hall-Scott designed and produced the first 12 cylinder high 
powered airplane engine in this country—and gladly turned over the 
plans and benefit of their many years of manufacturing experience to 
the government for the development of the now famous Liberty 12. 


Hall-Scott first adopted the use of standardized parts in all 
engines—now one of the outstanding features of the Liberty Motor. 
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“First in Peace” 


And now, with the war ended, Hall-Scott is the first manufac- 
turer in a position to offer light, high powered engines of the Liberty 
Type. 

The L-6, picture on the opposite page, has all of the successful 
features of the widely known A-5 and A-5Sa, and in addition the 
proven features of the Liberty Engines. 

This L-6, weighing less than 500 ibs., develops a horse power in 
excess of 220. The cylinders have a bore of 5” and a stroke of 7”. 

The L-4, utilizing the same standardized parts as the L-6, devel- 
ops 135 h.p., and weighs 390 Ibs. 

These Liberty Type Hall-Scott engines have in the past few 
months been given all necessary running tests to assure satisfactory 
results in commercial use. ‘The first production allotment will be 
ready for delivery in February. 


Write or wire for detailed information. 
Hall-Scott Motor Car Company 
General Office 


Crocker Building, San Francisco, California 
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Engine 


CAPT. R. W. SCHROEDER, U. S. A. 
Holder of World’s Altitude Record 
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Three World’s Records 


T= Hispano-Suiza Motor has been the means of 
three recent world’s records in aviation. 


The first is an altitude record. Capt. R. W. 
Schroeder, U. S. A., on September 18, 1918, attained 
an altitude of 28,900 feet, only 102 feet short of the 
a mountain peak in the world, at Wilbur Wright 

ield. 


The second world’s record recently made by 
Hispano-Suiza was made by the D.17, an American 
dirigible with twin Hispano-Suiza Motors, the first 
of its type to be flown, which on October 22nd flew 
approximately 315 miles from Akron, Ohio, to Rocka- 
way, New York. ; 


The third record recently made by Hispano-Suiza 
is the world’s altitude and speed record for two men 
(unofficial). In this test a Loening two-seater mono- 
plane with a 300 hp. Hispano-Suiza engine, developed 
145 miles per hour with full military load including 
four guns, which is in excess of any record made by a 
European single-seater combat machine. The Loening 
plane in these tests also climbed 25,000 feet in remark- 
able time, carrying two passengers. 


Founded on the basically correct principles of a great 
motor, Hispano-Suiza under the leading minds of the 
industry and the tremendous test of service has become 
the greatest aeroplane motor in the world. The tre- 
mendous experience which its manufacturers have 
undergone has prepared them for after-the-war activi- 
ties of hitherto unprecedented magnitude. 
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Aeromarine Seaplanes did 
their bit in bringing to a 
Successful Conclusion the 
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will mark the beginning of the commercial and civil 
development of AIRCRAFT. 


The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 


AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 


ACCURACY and 
AUTHORITATIVE CONTENTS 


Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 


During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 


Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


—— ee ee Re Cee ee ee ee ee 


The GARDNER-MOFFAT COMPANY, Inc. 
120 Wect Thirty-second Street, New York City 


Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 


Signed ae ok Sw hare hacks Sa ee 5 iotlow la joes drlen a abana meas acai 


Street ..... ee ek eg dh Ae ne Bi ol ol Se ies ee 
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BOEING AIRPLANE COMPANY 


AIRPLANES me BOEING > FOR COMMERCIAL 
SEAPLANES ===>. AND SPORTING 
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Contractors to U. S. Navy 


Unexcelled in Design, Workmanship 
and Reliability 


GEORGETOWN STATION SEATTLE, WASH. 
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THOMAS-MORSE TYPE S4-C EQUIPPED WITH 80 
H. P. LE RHONE ENGINE. EXTENSIVELY USED BY 


THE JAR DEPARTMEST FOR ADVANCED TRAIRNIT:G. 
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Courtesy New York Times 
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Dirigibles — Military Kite 

and Spherical Balloons 

Cord Tires for Airplanes bod 
Rubber Accessories for Airplanes _ 





Komtything id’ Rubber for the Airplane 
. of Any Size and Every Type 
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oe we have had a 
bearing at some vital point 
and wanted to forget about 
the bearing once it was in- 
stalled, we have never con- 
sidered anything except 
Non-Gran.” 


Tic of the letter from 
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American Bronze Corporation 


Berwyn Pennsylvania 
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IN NOTIFICATION 


of the incurporation of the UNITED AIRCRAFT 
ENGINEERING CORPORATION, with offices 
at Fifty-two Vanderbilt Avenue, New York. 


A new firm incorporated to assist in a large way in 
the development of the airplane industry; believing 
that in measure as it gives it will receive; selfishly 
knowing that unselfish service to the development of 
the industry will bring gain in proportion to its serving 


and authority in proportion to its real knowledge. 




















January 1, 1919 








GLANCE at the Philbrin distribu- 

tor shows its complete freedom from 
complicated mechanism. There is but 
one moving part, aside from an adjusting 
screw; and the entire distributor assembly 
is immediately accessible for inspection. 
The speed capacity, simplicity and cor- 
rectness of Philbrin design are illustrated 
by the fact that only one contact maker of 


AVIATION 


An Airplane Engine Is Entitled to the 
Best Ignition That Money Can Buy 


the usual standard Philbrin type is needed 
to serve the entire 24 spark plugs of a 
12 cylinder airplane engine. 


This fact is worth mentioning, for it ex- 
plains the remarkable speed capacity of 
this instrument and possibilities for its 
ise,; especially in cases where perfect 
synchronism is obtainable only through 
the use of one contact maker. 


Until recently the entire output of Philbrin Systems of 
Ignition was required for Government use, but sample sys- 
tems can now be furnished manufacturers for testing. 


PHILIPS-BRINTON CO., 


IGNITION SPECIALISTS 


pate S 
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KENNETT SQUARE, PA. 





105 SOUTH BROAD STREET 
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GUARANTEED 
FORGINGS 


Since we have been at 
war our vast, forging 
facilities have been 
completely at the ser- 


vice of the manufactur- 


ers doing Government 
work, and we are justly 
proud of the record we 


have made. 


The unvarying reliability of 
Wyman-Gordon products is 
the logical result of high 


ideals consistently maintained. 


Wyman-Gordon 
Company 


Cleveland, Ohio 


Worcester, Mass. 











The Largest Selling 
Quality Pencil in the World 





Essential to 


Perfect Work 


HETHER for map 

drawing, mechani- 

cal drafting, or the 
simple jotting down of a 
memo, there’s a VENUS 
Pencil for the purpose. 
Every stroke will con- 
vince you of its quality, 
whatever your require- 
ments. 


17 black degrees 
6B Softest to 9H Hardest 


For bold heavy lines, 
6B-5B 4B-3B 
For general writing and | 
sketching, 
2B-B-HB-F-H 


For clean fine lines 
2H-3H-4H-5H-6H 


For delicate thin lines, 
maps, charts, 


7H-8H-9H 


Special 14c. Offer 


Send 14 cents for 3 trial samples, mentioning 
degrees. After you find how perfect VENUS 
Pencils are, buy them at any dealer. 


American Lead Pencil Co. 
242 Fifth Avenue, New York 
and Clapton, London, Eng. 


Of all stationers and stores throughout the world 
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NLY when New Departure ball 

bearings outlast all other makes, 

are they considered up to New 
Departure standards. Every bearing 
passing our inspections and tests may 
be depended upon absolutely to give 
satisfactory service. 


We show here tests in operation which search out defects 
that might have escaped detection in any of the other 272 
inspections and tests. 

From left to right: Test for hardness; Test to ascertain the crushing strength 
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HERE has come out of the war a definite con- 
viction regarding the commercial future of the 
airplane which is shared by practically all the 
This idea of the future 
role of heavier-than-air craft is centered upon the indus- 


civilized people in the world. 
trial possibilities of the air. From the dreamer who 
predicts all manner of fantastic employment of air- 
planes to the aeronautical engineer who must be con- 
vinced every step of the way, all thoughtful persons who 
have witnessed the scientific achievements of the last 
two decades are certain regarding the future possibilities 
of air travel and transportation. : 

It is only necessary to remember how recently the 
electric light was given its first commercial trial in a 
Boston theatre and to trace the rapid expansion of the 
telephone and telegraph from their primitive begin- 
nings, to see that those far sighted men who backed an 
idea which was fundamentally sound, and persevered, 
have become commercial captains of industry, in their 
respective fields. It seems only yesterday that the 
motor vehicles and wireless were in the crudest commer- 
cial stages. All that has been needed has been opti- 
mistic confidence to bring these inventions to a state of 
commercial development. 

The war has given thousands of men of all professions 
an insight into aeronautics and all are enthusiastic over 
its many possibilities. While the development of types 
of machines has ‘of necessity been along military and 
naval lines and production methods have prevented the 
introduction of radical ideas, yet the constant contact 
of so many ingenious minds with the theory and prae- 
tical application of aireraft has probably put innumer 
able ideas for progress into the heads of all who have 
had to do with air programs of the various countries. 

And it is from these ideas that will come the machines 
which will solve some of the problems that will have to 
be met before the airplane reaches its goal of commercial 
excellence and can compete with existing facilities. 
These advancements will mean improvements in the 
matter of safety, weight per horsepower, and parking 
Space, required for commercial airplanes. 

The attitude of the Government during the war has 
The issuing of indi- 
and the 


prevented all commercial flying. 
vidual licenses should be commenced at once 
freest encouragement given to all who desire to enter 
the aeronautical field as sportsmen or to those seeking 
an industrial opportunity. 

The commercial side of aeronauties is now dependent 
on the coming of the far sighted industrial leaders, who, 
like the late James J. Hill, will lay out an empire and 
resolve to be its masters regardless of the difficulties. 


Mr. Hill and other early railroad pioneers were thought 
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to be headed for financial ruin when they embarked on 
projects of transportation through unsettled western 
lands, but their judgment and the ultimate success of 
their extensions never could be shaken. To the men 
who resolve to make the empire of the air theirs, and 
who will insist on breaking down all bars to success, will 
come the everlasting credit due great commercial leaders 
of the century. 





Airplane Progress in the War 

The progress of Naval and Military Aeronautics dur- 
ing the war has been stupendous. Further progress in 
the same direction is perfectly assured, although achieve- 
ments will be secured only by serious effort in engineer- 
ing, in the development of armament, special sighting 
and other military devices. That there will be a con- 
tinuation of such effort can scarcely be doubted. The 
more interesting problem is the design of airplanes 
which will meet the needs of commerce. 

It is interesting to take brief stock of what the war 
has and has not done for the airplane from this point 
of view. It has only given us a machine of neutral sta- 
bility and moderately slow landing qualities, not fully 
meeting the requirements of a commercial vehicle. 
On these two points the commercial designer faces diffi- 
cult, but not insoluble problems. But this is almost all 
there is on the debit side. On the credit side we have 
the streamline wire, developed to a point of perfect 
reliability, an achievement helping us to cut down the 
rightly termed parasite resistance, and increasing speed 
for the same power by at least five per cent. We have 
engines of four or five times the power of the pre-war 
engine, weighing not more than two pounds per horse- 
power, as compared with the four or five pounds of pre- 
war times, yet having greater reliability and flexibility. 
We have aerofoils of far better aerodynamic qualities, 
attaining possibly the limit of efficiency. The mass of 
unnecessarily exposed control cables has disappeared 
within the wing and the body. Propellers are no longer 
a hit or miss proposition, and the most valuable qualities 
of durability and weatherproofing have been attained. 
The structural strength of wings, bodies and control 
surfaces has been considerably increased without addi- 
tion in weight, new materials have been brought into use, 
dopes can be applied without the wholesale poisoning of 
the workmen. All this the commercial designer owes to 
intense war activities. 

It is a valuable heritage, which would only have been 
earned in twice the years in peace time. With all this 
valuable progress achieved, it becomes an easy though 
still interesting engineering problem to utilize the air- 
plane for the multifarious activities of peace. 











Fifteen years have passed on Dec. 17, 1918, since Orville 
Wright and his late brother Wilbur startled an 
world with the announcement that they had achieved the con- 
quest of the air by the invention of a heavier-than-air craft, 
That forever memorable day which, for the first 


incredulous 


the airplan 
time in the history of the world, saw a machine heavier than 
air, and carrying a human pilot, raise itself from the ground, 
fly under full control, and land again at the will of the pilot, 
today appears almost shrouded in the dim past of history, so 
common has the sight of an airplane become to the 
The fact that the airplane proved one of the most effectual 
weapons in the defense of Civilization should compensate for 
the sorrow that may be felt at the airplane 
destruction before it could demonstrate its usefulness in peace- 
ful pursuits. 

Now, that the din of arms has ceased and a rightful peace is 
soon to be established, the airplane promises to soon enter a 
new era of its development, which will be characterized by the 
advent of commercial aviation and civil flying. The following 
article, written especially for AVIATION AND AERONAUTICAL 
ENGINEERING, is of exceptional interest as expressing the views 
the Dean of Aviation holds with respect to the principal 
problems which confront the establishment of civil aeronautics. 


public. 


being used for 





Although it is now fifteen years since the first flight was 
made with a heavier-than-air machine, the use of the airplane 
for commerce and sport has developed but little. This failure 
has been accounted for in several ways. It has been said that 
the expense of owning and maintaining a flying machine is too 
great. This possibly has been true so far as the commercial 
use was concerned, but it certainly does not account for the 
small amount of use for sport. While the first cost of an 
airplane is slightly greater, and its upkeep a good deal greater, 
than that of the automobile, yet its cost in both of these 
respects is very much less than that of a yacht. It really is 
no greater than the expense of a comparatively small motor 
boat. We have thousands of young men in the country who 
easily have been able to afford that expense. 

The failure of the airplane for sport really has been due, 
in my opinion, to the fact that it was not sufficiently safe for 
the purposes for which the sportsman wished to use it. For 
many years the structure and control of the airplane have 
been such as to make it thoroughly safe while in flight. So 
long as one did not venture away from the flying field, there 
was no danger. However, the sportsman is not content to 
fly round and round over his flying field. He wants to get 
about and see the country; and one who has never been up in 
a flying machine or balloon has little idea how beautiful this 
earth really is. He wants to travel from city to city. Flying 
over a single field, although incomparably more exhilarating 
and pleasant, is somewhat like driving an automobile on a 
race track only; in time it becomes more or less monotonous. 

In order to create a real sport it will be necessary to pro- 
vide means for flying cross-country without risk. There are 
several ways in which this ean be accomplished: 

1. The perfection of the flying machine and motor to that 
degree where forced landings will never be necessary. 

2. The establishment of distinctly marked and carefully 
prepared landing places at such frequent intervals that one 
could always be reached in case of the sudden stoppage of the 
motor. 

3. The development of airplanes of such design as to permit 
of landing in any ordinary field encountered in cross-country 
flying. 

The first of these methods can hardly be utilized at the 
present time. Perfection in design and construction can only 
be arrived at through long experience and use, and experience 
and use can only be secured through perfection in design and 
construction. 

The second method, while in many respects the more desir- 
able of the three, is not easy of accomplishment on account of 
the expense involved. When flying at a height of one mile 
one ean glide a distance of six to eight miles in any direction 
after the motor has stopped, to reach a landing place. There- 


fore, to make flying perfectly safe, good landing places must 
be provided every ten to twelve miles. 


For the high speed 
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machines, such as are generally used today, these fields would 
have to be very smooth and measure at least a half mile on 
each The preparing of the surface of reasonably fat 
ground is an expensive undertaking, as has been shown in the 
preparation of the several training fields established by the 
Government. The improvement costs more than the land jt- 
There also would be a continuous expense for upkeep, 


side. 


self. 

But when these landing places are once provided then flying 
will become common, not only for sport but for commercial] 
purposes as well. Several times lately the trip from Dayton, 
Ohio, to Washington, D. C., has been made by airplane in 
three hours. The best time from Dayton to Washington by 
rail is sixteen hours. And a few days ago a flight was made 
from Dayton to New York in four hours and ten minutes— 
less than one-fourth the best time by rail. Such flights would 
be exceedingly common if it were not for the danger involved 
in flying over ground where, if the motor should stop suddenly, 
no safe landing place would be within reach. Fields suff- 
ciently large and smooth for our present high speed machines 
are exceedingly rare. But with the excellent motors and 
planes which have been developed as a result of the war 
foreed landings would probably not occur once in a hundred 
such trips; yet one chance in a hundred is entirely too big a 
risk to take, if one expects to continue flying for long. 

More and more landing places will, no doubt, be provided 
as the use of the airplane increases, but its use is heavily 
handicapped until these landing places are provided. In faet, 
unless undertaken by the Government, they cannot be realized 
for many years. For this reason the third plan seems the 
more feasible for the immediate future. 

To land safely in ordinary fields a machine must either be 
able to fly at very low speeds or it must have some provision 
of coming to a stop quickly after it once touches the ground. 
The space required to stop after touching the ground is ap- 
proximately in proportion to the square of the landing speed. 
An airplane which can fly and land with a speed as low as 30 
miles an hour will run approximately only one-fourth as far 
on the ground as if it were to land at a speed of 60 miles an 
hour. For landing at 30 miles an hour a field eight or nine 
hundred feet square is sufficient; for landing at 60 miles an 
field three to four thousand feet on a side would be 
necessary. The area of a field for the higher speed would 
be sixteen times that of the field for the lower speed. A 
fifteen acre field would be sufficient for the slow speed machine, 
wlile a 240 aere field would be needed for the higher. Clear 
fields one-half mile or more square are exceedingly rare. 
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Not only does the high-speed machine require a large field, 
but it also requires a very smooth surface for landing. The 


> ; : : 
shock of landing increases with the square of the speed. A 


bump on the ground will produce a strain four times as great 
when landing at 60 miles as it does when the landing is made 
at 30 miles an hour. This advantage in favor of the slow 
machine is even greater than that due to the difference in the 
size of the fields required. 

There are several ways in which the space required for 
landing may be reduced. One would be by using machines 
of large wing area and very low flying speeds. Another would 
be by providing some kind of brake to check the speed of the 
machine after it touches the ground. This has been attempted 
a number of times but usually with rather disastrous results. 
When a brake is applied to the wheels, a little more pressure 
on one wheel than on the other causes the machine to swerve 
from its course, often breaking the wings or the landing gear. 
Cheeking the speed by means of a reversible propeller has 
been suggested, but this has several serious drawbacks. In the 
first place no reversible propeller of practical construction 
has as yet been produced, and in the secon] place such a 
propeller would be of no use in foreed landing after the motor 
had stopped. A third and much more difficult method would 
be by means of a machine which could rise and descend ver- 
tically. Experienced engineers look upon this method with 
the least favor on account of its many difficulties. 

The airplane has already been made abundantly safe for 
flight. The problem before the engineer today is that of pro- 
viding for safe landing. 














The Martin Twin-Engined Bomber 


By Donald W. Douglas 


Chief Aeronautical Engineer, The Glenn L. Martin Co. 


The Martin twin-engined bomber constitutes one of the most 
important developments in bombing airplanes of original 
American design. In its official tests, at Wilbur Wright Field, 
the all-round performance of this machine, considering the load 
earried, has easily excelled any other record from a similar 
bomber, either here or abroad. The machine shows excellent 
workmanship and such thoroughness of engineering that the 
organization is to be complimented upon the talent of their per- 


10,000 ft. was 15 min., and a service ceiling of between 16,000 
and 17,000 ft. was attained. 


General Description 
As a military machine, the Martin Twin is built to fulfill the 
requirements of the four following classes: (1) night bomber; 


(2) day bomber; (3) long-distance photography; (4) gun 
machine. 














Fig. 1. 


sonnel. Mr. Martin is proud of the ability of his assistants, 
Mr. Lawrence D. Bell, factory manager; Mr. Erie Springer, 
pilot, and Mr. Donald W. Douglas, aeronautical engineer, and 
he prophesies important futures in their respective specialties. 
Lawrence D. Bell has been with Mr. Martin for seven years, 
and is noted for his production management. Eric Springer 
learned to fly at the Martin School five years ago. He is an 
unusually capable tester and fiver, having made an enviable 
record in five years of piloting for the Martin Company with- 
out an accident. Donald W. Douglas came from the Boston 
Tech, joining the Martin plant in Los Angeles four years ago, 
and in that short length of time has grown to be recognized 
as one of the foremost aeronautical engineers.—Editor. 

The general characteristics which make this machine stand 
out from others of this type are its good flying qualities and 
high efficiency, which serve to assure us that the utility and 
practicability of the large machine for all uses, both commer- 
cial and military, have been definitely realized. 

As to its maneuverability, it has been found a most com- 
fortable airplane to pilot. With full load, and either with one 
or both engines running, it answers all controls readily and 
without undue effort on the part of the pilot. With only one en- 
gine on, it is possible to climb, to turn against the dead engine 
and to land comfortably in a small field. The machine has been 
looped repeatedly and with ease many times. It exhibits a 
remarkably quick recovery from a tail spin, and is, in fact, 
practically impossible to put into a spin, which characteristic 
is of great advantage in a machine of this type and high lateral 
inertia. With all controls released, it will pursue a steady and 
stable course for an indefinite period. In fact, the pilot has 
on different oceasions left his seat and controls and walked 
about in the body. In spite of this stability, it exhibits no 
stiffness or dangerous tendencies in puffs. 

In regard to its landing and handling on the ground, it is 
from all angles very satisfactory. The take-off is very quick 
with full load, both with and against the wind. It lands slow 
and pulls up in a remarkably short space. In taxi-ing, the two 
engines, of course, make it very mobile. It seems conclusive, 
from experience with this machine, that the large machine does 
not necessarily require larger fields than the small types. 

The all-around efficiency of the Martin bomber has been 
proven in its official performance trials. An official high speed 
at the ground of 118.5 m.p.h. was made on the first trials, with 
full bombing load on board. This speed has been bettered 
since, due to the better propeller efficiency arrived at by expen- 
Sive experiments. With full bomb load, the climbing time to 











Front VIEW OF THE Martin TWIN-ENGINED BOMBER 


(1) As a night bomber it is armed with three flexible Lewis 
machine guns, one mounted on the front turret, one on the 
rear turret, and the third inside the body, and firing to the 
rear, below and to the sides, under the coneave lower surface 
of the body. It carries 1500 lb. of bombs and 1000 rounds of 
ammunition. <A radio telephone set and the necessary instru- 
ments are carried on all four types. The fuel capacity in all 
four types is sufficient for one-half hour full power at the 
ground and six hours’ full power at 15,000 ft. This gives the 
machine gasoline for the climb to 15,000 ft., and enough more 
for about six hundred miles. 

(2) As a day bomber two more Lewis guns are carried, one 
more on each turret. The bomb capacity is cut to 1000 lb. 
to give the higher ceiling necessary for day work. 

(3) When equipped as a photography machine, the same 
number of guns as in the ease of the day bomber are carried; 
but in place of the bombs two cameras are mounted in the rear 
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THREE-QUARTER FRONT VIEW 


gunner’s cock-pit. One camera is a short focal length semi- 
automatic, and the other is a long focal length hand-operated 
type. 

(4) The gun machine is equipped for the purpose of break- 
ing up enemy formations. In addition to the five machine 
guns and their ammunition.as carried on the photographic ma- 
chine, a semi-flexible 37 mm. cannon is mounted in the front 
gun cockpit, firing forward, and with a fairly wide range in 











678 


elevation and azimuth. This cannon fires either shell or shot, 
and is a formidable weapon. 

The Martin Twin is easily adaptable to the commercial uses 
that are now practical. They are: (1) mail and express 
carrying; (2) transportation of passengers; (3) aerial map 
and survey work. 

(1) As a mail or express machine, a ton may be earried 
with comfort, not only because of the ability of the machine to 
efficiently handle this load, but because generous bulk stowage 
room is available. 

(2) Twelve passengers, in addition to the _ pilot 
mechanic, can be carried for non-stop runs up to six hundred 
miles. 

(3) The photographic machine, as developed for war pur 
poses, is at once adaptable to the aerial mapping of what will 


and 














Fig. 3. Construction or Rips 
become the main flying routes throughout the country. The 
accuracy that is being obtained in aerial photography should 
be of vast value in survey and topographical map work. The 
Martin airplane, with its great cruising radius and complete 
camera installation, presents itself as the logical machine in 
this field. 
General Dimensions and Data 

1. Power Plant. 

Two 12-cyl, Liberty engines 
2 Wing and Control Surface Areas 


Main planes (total)....... : 1070 sq. ft 
Upper planes (including ailerons) 550 
Lower planes (including ailerons) 520 
Ailerons (each) we or 32.5 

No. of ailerons... . t 
Vertical fins (each) 8.8 
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Stabilizer 
Elevator oT 
Rudders (each) 
No. of rudders.... 
verall Dimensions. 
Span, upper and lower 72 ft 5 in 
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Chord, upper and lower 7 10 
GED bees cccccccesces S 6 
Length overall ......... _ By 
Height overall .......... Sas a * 7 
Incidence of wings with propeller axis 2 
Perea ane No 
DE. deeeCise@ueccnsodesevurseses Nor 
Decalage (wings) eS , PyNa ; : None 
. Stabilizer, setting with wing chord.. : 1 
adjustable between D 
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Wing Structure 


As shown in Fig. 1, the wing truss is conventional outside 
of each of the engines. From one engine through the body to 
the other engine, the truss system is a very rigid but light one 
of stream-lined steel tube tension and compression members. 
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These members are arranged primarily with three objects in 
view, that is, (1) Ease of removal of the engines. (2) Rigid- 
ity throughout the landing and power system. (3) Simplicity, 
and hence low weight and resistance. 

The wing spars are of the conventional 
type. Interplane wood struts are two-part 
they are pin connected to the wing fittings. 


spruce eye-beam 
and hollow, and 
The wing ribs 

















Fic. 4. Prior’s Cocxprr 

(Fig. 3) are of a novel type, developed through very extensive 
experiments on all types. ‘They weigh, each, eleven ounces 
and have a minimum factor of safety of eight. Serap spruce 
their manufacture, and by the use ot a clever 


IS employed In 
jig, speed and accuracy in their assembly make it a fine pro- 
duetion job. 

The wing fittings completely surround the beam in 
case, and are designed from every minute consideration to give 
a factor of safety in six. Double flying cables and 
single landing and incidence cables are used throughout. No 


ever 


excess ot 

















ATTACHMENT OF UNDERCARRIAGE STRUTS 


Fig. 5 


turnbuckles are employed. A right and a left-hand threaded 
eye bolt made into the cable by the conventional wrap method, 
engage similarly threaded clevises, pinned to the fitting ears. 
Stream-line wires are interchangeable with the cables in this 
system. 

Swaged tie rods are used. throughout for the internal wing 
bracing. Pin joint connections tie the lower wings to the body 
tie through tubes, and are also used at all panel connections. 

A minimum factor of safety of six is seeured throughout 
the wing truss for the heaviest loaded conditions. 




















January 1, 1919 


Body 

The body in many respects is the most interesting part of 
the airplane. At the nose is the cock-pit for the front ggnner, 
mounting at its edge the Searff gun mount. The front gunner 
to a passageway through which he can go aft to 
handle the rear lower gun, or sit beside the pilot on a folding 
seat. The pilot is placed on the right-hand side of the body 
and well up so that his range of vision is the best possible. 

He is provided with a wheel type control (Fig. 4) of a novel 
design, and has a splendid view of the instrument board. At 
his right and under his seat is the hand wheel which operates 
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Fig. 6. Tue Taw Unir 


the adjustable stabilizer. 
gasoline tanks. 


Behind the pilot are the three main 


The passageway and firing platform for the rear lower gun 
terminates at the rear wing beam station. Here, on a special 
mount, is the lower gun, which commands a large field of fire 
horizontally to the rear, below, and to both sides. This gun is 
operated from a prone position by either the front gunner, 
rear gunner, or a third man, if four are earried. 

The tunneling of the bottom of the body to permit the 
mounting of the lower gun has introduced difficulties in truss- 
ing which have satisfactorily been solved in a simple and light 
manner. The lower transverse strut and cross of transverse 
bracing wires usually found at each transverse section in the 
truss type body are replaced by two steel tubing struts. 

The ends of these struts are threaded right and left-handed, 
and engage similarly threaded forked ends which pin to the 
hody fittings. By this means the transverse are 
squared up. 

In all other features the body is a combination of two stand- 
ard types; the wire and strut truss, and the veneer plated wood 
truss. Three-ply birch or mahogany veneer is used on the body 
sides, at the nose and tail, and in the bulkheads employed in 
the body. Swaged tie rods and threaded clevises are employed 
throughout for truss tension members. The longerons aft of 
the rear wing beam station are hollowed out between fitting 
attachment points, the degree of routing increasing with prog- 
ress to the rear. A cheap, simple and effective steel plate 
longeron fitting is employed at the rear body panel points, 
while heat-treated chrome vanadium fittings are found at the 
main wing truss attachment joints. 

The tail skid is braced entirely by the internal body strue- 
ture at this point. It is universally pivoted and is sprung by 
sturdy elastic chords inside the body to receive the landing 
shock. | 


sections 


Engine Units 

As shown in Figs. 2 and 7, the Liberty engine is firmly 
mounted in a light girder box of veneer, resting on brackets 
on the four main wing struts. It is so seeured that engine, 
radiator, airscrew and nacelle may be removed intact from the 
wing structure.. A nose radiator of tubular cell construction, 
weighing complete 88 lb., and made by the Harrison Radiator 
Company, is mounted in a unique and very satisfactory man- 
ner. Two flanged steel rings are held together by machine 
screws, and when in place wedge a strip of rubber firmly be- 
tween them and the faces of the circular hole eut in the radia- 
tor for the airserew shaft. The rear ring carries plates, which 
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» in turn bolt to plates secured at the end of the engine bearers. 


The whole weight of the radiator then is carried from its cen- 
tral hole. No part of the radiator touches any part of the 
mounting, but has a cushion of rubber separating it from the 
mounting and absorbing the shock from the engine. Each radi- 
ator is equipped with shutters, operated at the will of the pilot, 
for the purpose of regulating the water temperature. An ex- 
pansion tank is let in to the leading portion of the upper wing 
above each radiator, and is connected to it. As will be seen 
from Fig. 2, the top of the engine is exposed. This aids in 
cooling, of course; makes the engine more accessible for work- 
ing over, and permits the reduction of cowling weight to the 
minimum consistent with low-head resistance. 

The airserew used is the Douglas type, and is 9 ft. 8 in. 
diameter and 6 ft. 4 in. face pitch. It is the best overall blade 
giving a satisfactory high speed and climb at reasonable 
revolutions. 

The three controls from each engine, carbureter, ignition and 
altitude are positive controls, operated easily and conveniently 
by the pilot, either in pairs or singly. 

An ample supply of oil is carried in a tank situated in each 
motor nacelle. 


Undercarriage 


The undercarriage is composed of four 800 by 150 mm. 
wheels. Four sets of triangulated struts carry the load from 
the two axles to the four main structural points of the machine. 
The axles are hung on the usual rubber cord suspension, but 
have a large amount of freedom not only vertically, but in the 
other two directions. All the lateral forees are taken up at 
the center trussing under the body. The two outside sets of 
struts are free to swing laterally, and hence only absorb the 
vertical component of the landing shock. Simplicity with 
extreme low weight and head resistance has in this manner 
heen secured, but at no expense to the proper functioning and 
wear and tear resistance of the gear. The flexibility of this 
arrangement absorbs all kinds of shocks in a very satisfactory 
manner. 

Controls and Control Surfaces 


A single wheel and foot-bar control is provided in the pilot’s 
cock-pit. The interesting point about the wheel control is that 
the usual weaknesses of this type have been eliminated. The 

















CLOSE-UP VIEW OF CENTER PORTION 


Fig. 7 


aileron cables pass over no drums, nor are they hidden within 
tubes where wear caif be detected. The dangers of the chain 
and sprocket aileron control, with its ever-present tendency to 
jam, are not encountered in this type (Fig. 4). 

The 18-in. wheel is keyed to a steel shaft which carries on it, 
within the upper gear case, an alloy stee] bevel gear. This 
meshes with another gear keyed to a vertical torque tube, run- 
ning in ball-bearings mounted inside the control column. At 
the lower end, the torque shaft carries a pinion which engages - 
with a steel rack. The rack is guided inside the lower gear 
case, and has attached to it the dual aileron control. cables. 
The whole unit is very strong, rigid and reasonably light. 
Proper power on the lateral controls is readily obtained, which 
in the ease of either of the other type would involve difficulties. 

Four equal and unbalanced ailerons are carried. These sup- 
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ply the necessarily high degree of lateral controllability re- 
quired of a machine of this type. 

The tail surfaces are of steel and wood construction (Fig. 6). 
[t is noteworthy that the stabilizer is adjustable from the pilot’s 
seat. The entire tail surface structure is hinged at the rear 
stabilizer spar. The front truss system terminates in a vertical 
tube, mounted in bearings inside the body and threaded to 
engage a nut. Cables wound on a drum operated by the hand 
wheel at the pilot’s side turn the nut and thus raise or lower 
the front of the stabilizer, and with it the tail surface trussing. 
A range in angle of the stabilizer of plus or minus three de- 
grees from neutral gives the pilot a powerful means of bal- 
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pumps located below the body (Fig. 5). Valves, controlled by 
the pilot from his seat, are provided in the pump lines. By 
means of these valves either pump may be by-passed on itself 
or allowed to feed gasoline to the carbureters. One pump alone 
is more than sufficient to feed both motors full on. Two are 
provided as a safety means. 

Leads from the pumps run out to the earbureters of both 
engines. A lead running from each of these main supply lines 
to the gravity tanks supplies them with gasoline and serves 
to carry off the excess gasoline pumped by the main pump. 
An overflow pipe is led from each gravity tank to the main 
tanks. 
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ancing the airplane in any flying attitude or for any load 
distribution. 

The elevator is one piece, and, with its generous area and 
ease of operation, forms a positive control to be relied on in 
any emergeucy. 

Two balanced rudders, working in synchronism, permit the 
pilot to control his direction under any conditions with ease. 
In fact, when flying with one engine dead, the amount of rud- 
der movement necessary to correct the off-setting force of the 
other engine is surprisingly small. It leaves an ample margin 
of eontrol for maneuvering under these conditions. 

Gasoline System 

The gasoline system has been developed to eliminate the 
many troubles usually encountered from this vital part of the 
airplane. Three sturdy tanks, mounted securely inside the 
body, contain the main supply of gasoline. Two gravity 
tanks, mounted in the upper wing, one over each engine, each 
hold gasoline enough for one-half hour’s flight. All tanks are 
made from the best tinned steel obtainable. They are braced 
securely by many internal bulkheads. All seams are double 
lap, rolled and sweated, and all rivets used are large headed 
tinned copper rivets. None of the tanks are subjected to any 
pressure when the system is in operation. 

The three main gasoline tanks drain into a combination dis- 
tributing valve and sump operated from the pilot’s compart- 
ment. Any tank can be cut in or out of the line at will. 

Pipes from the sump lead the gas to the two air-driven gear 


Production Problems 








THREE-QUARTER REAR VIEW 


A hand-operated plunger pump of sufficient capacity is lo- 
cated conveniently to the pilot, and may be used to fill the 
gravity tanks or to supply the engines should both air-driven 
pumps fail. 

A gage in the bottom of one of the gravity tanks, visible 
from the pilot’s seat, gives warning as to the operation of the 
pumps. With one pump running and with both engines wide 
open, the gravity tanks will fill very rapidly. 

Gages are carried on each of the three main gasoline tanks, 
visible to the pilot. When used for military purposes, all of 
the gasoline tanks are proofed against leaks from machine 
gun fire. 

Peace Time Uses 


The Martin Twin is particularly well adaptable to the re- 
quirements of civil aeronautics, be it for passenger, mail and 
express service, coast and border patrol, forest patrol, ete. 
This adaptation does not involve any important structural 
changes, for the same machine, less the military equipment, is 
immediately serviceable for the carrying of one ton of mail, 
or of twelve passengers, at a speed of from 100 to 115 m.p.h. 
Requirements of safety, so important in air transport, are 
specially well fulfilled by this machine because it can fly and 
climb on one engine only. Efficient production tools on all of 
the important members and parts of the-airplane will serve 
for both military and commercial machines, and in this manner 
a uniform production schedule of two machines per day will 
be reached and maintained during the year. 


in the Martin Bomber 


By Lawrence D. Bell 


Factory Manager, The Glenn L. Martin Co. 


Whether to meet war-time demands, of peace time commer- 
cial competition, efficient and economic production is of great 
importance to the airplane industry. With this thought con- 


stantly in mind, both the engineering and production organiza- 
tions of the Glenn L. Martin Company have carefully consid- 
ered every detail pertaining to the production of the Martin 
bomber. 

Not only have the detail parts throughout the machine been 
so designed as to accommodate the most modern production 
methods, but all minor and major units have been so worked 


out as to permit efficient and speedy progressive assembly. 
This, together with the intense efforts of the production or- 
ganization in studying and analyzing all production and as- 
sembly operations, is responsible for the efficient and economic 
production of this type machine. 

Practically all metal parts are of such design as to make 
them easily adaptable to standard machine tool equipment. 
The tubing parts, in particular, offer remarkable possibilities 
for their production, as practically all hand work has been 
eliminated. In the majority of these parts serew machine 
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products are used for the end fittings, which method makes 


unnecessary the usual hand flattening of the ends. Another 
important feature is the fact that the majority of the steel 
plate fittings, such as wing beam fittings, longeron fittings, ete., 
permits their manufacture entirely of blanking and forming 
dies. In facet, all fittings throughout the machine, such as steel 
tail surfaces, motor controls, flight controls, ete., are so de- 
signed as to reduce the hand work in proportion to the machine 
tool work to the minimum. 

For the production and assembly of the various parts, the 
tool design department, which has specified all operation meth- 
ods, has designed numerous dies, jigs, machine tool attach- 
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Mr. MarTIN AND Hts ASSISTANTS IN FRONT OF THE MACHINE 


ments, and particularly assembly jigs, that have greatly 
reduced the cost of manufacture over other machiines of sim- 
ilar type and size. An example of the work of the tool design 

is the wing z1b assembly jig (Fig. 3), which has 
proven to be an exellent method for the manufacture of ribs 
for many One of the principal advantages of the use 
of such a tool is that it enables ribs to be made complete as 
a separate unit, permitting an extraordinarily fast wing as- 
sembly job. The jig is so constructed as to not only permit 
the production of the full rib, but the nose and intermediate 
ribs are pro!uced equally as well. The various pieces of the 
ribs are first carefully cut to size and placed in the jig? After 
the glue is applied, all parts are pressed together by a complete 
sysiem of wedges which force the rib into its exact shape be- 
fore nails are driven. Ths produces a snug fit against the 
steel blocks, which represent the wing beams, with the result 
that when the rib is removed from the jig it can be slipped 
upon the wing beams, which have also been worked to close 
limits. It ‘s readily seen that by this method it is a simple 
operation to assemble the wings; namely, front and rear beam 
is placed upon the assembly table, ribs slipped on from each 
end to the proper spacing, glued and nailed. Both the front 
and rear ends of the ribs having been left unnailed permit the 
leading and trailing edge to be slipped in place, glued and 
nailed, which completes the assembly of the wing in much less 


Lord Weir on 


In the course of a speech he made on Noy. 15 at the Enemy 
Aircraft Exhibition at Islington, Lord Weir, Secretary 0: 
State for the Royal Air Foree, emphasized the fact that the 
aircraft industry will need the assistance of the government 
in solving the problems and difficulties to be overcome before 
aviation ean enter into its great commercial future. He said 
among others: 

“T am not a pessimist in régard to commercial aviation. I 
think the possibilities are great, the probabilities are not so 
great. I refer to the immediate future. A word of caution i 
neeessir- y against those who predict an immediate, far-reaching 
anl successful development of commercial aerial enterpris?. 
The actual practical limitations are still great, and just as a 
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reasons. 
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time than the customary method of assemblying the beams, 
front, intermediate and rear webs, cap strips, leading and 
trailing edges, ete. Another marked advantage of the rib in 
the Martin bomber is that it is entirely made of small pieces 
of spruce, permitting the use of practically all the serap lumber 
from other parts of the machine. 

The difficulty that is often encountered in the production of 
2ivplanes in securing lumber of sufficient size to make the inter- 
plane struts, longerons, ete., has been greatly reduced by mak- 
ing such parts of two laminations, each being routed on the 
inside so as to produce a hollow member. 

Another advantage offered by the Martin bomber is the ease 
with which it ean be assembled. This point has been so care- 
fully worked out that the final assembly of the machine re- 
quires but a very short time, and no more equipment than the 
assembly of the ordinary single-engined plane. While the wing 
panels are very large, they can be assembled to the machine 
one at a time by the usual number of men. The center section, 
which extends over both engines, is assembled first and ean be 
lined up as a unit. The next operation is the assembly of each 
of the lower inner panels, which permits the installation of the 
engine support tubes, making the machine, thus far, self-eon- 
tained. The outer upper and lower panels are then assembled. 
The steel tubular struts fit with such exactness as to make all 
panels self-aligned when assembled. Owing to the fact that 
the engines are mounted first in the nacelles with radiator, 
cowling and stream-line attached, the entire engine unit can 
be attached to a beam passing through the wings and lifted 
in place, making it necessary only to connect the engine con- 
trols and gas leads after the engine is installed. The finaf 
assembly of the machine is so easily accomplished that it does 
not present any problem when assembled on the field. 

Much has been done to reduce the manufacturing cost of the 
Martin bomber by the efficient routing and planning of the 
vork by the planning department. This department upon 
rece pt of blue prints and specifications from the engineering 
department carefully plans and times all operations so as to 
control the production of all departments on a very exact 
schedule. Through this system it is possible to obtain pro- 
duction with minimum cost. The efficient planning done by 
this department and their methods of record control during the 
experimental development of the Martin bomber made it pos- 
sible to place the type in production almost immediately at the 
completion of the first plane. The results of the system speaks 
for itself, in view of the fact that the organization took pos- 
session of its factory on May 1 this year, and the first plane 
made its initial flight on the scheduled date, namely, Aug. 17, 
1918. 

The inspection of ‘all produetion pertaining to the Martin 
bomber is of most severe nature. This inspection naturally be- 
gins with the inspection of all raw materials. A specified num- 
ber of samples of each lot of material are carefully inspected 
and tested. In the case of metals, a chemical analysis is 
secured, as well as physical tests made. Furthermore, opera- 
‘ion inspection is carried out through the entire production of 
every department, which makes it practically impossible for 
any inferior material or workmanship to appear in any part 
of,the completed machine. Also, in cases where machines are 
to be delivered without being flown at the factory field, both 
engines are thoroughly tested to determine positively that all 
motor instruments, engine controls, gasoline and oil systems, 
ete., are functioning properly. 


Air Tran sport 


the beginning of the war we had to look forward to a period 
of pioneer work for military aviation, so we must look forward 
to pioneer work in commercial aviation. In that work, which 
will be extensive, the State must play a large part and must 
continue to play a part. It has supported the industrial devel- 
opment of aviation throughout the war, and I consider that 
it must assist that development and training until commercial 
aviation is well on its feet. I am to have the advantage in 
a few days of meeting representatives of British aircraft manu- 
facturers. I have hopes that by discussion and agreement 
with them methods may be devised by which the State may 
be enabled to lend its support to the industry in the diffieult 
times which are coming.” 


























































The termination of hostilities and the dawn of peace find the 
aireraft industry at the topnotch of its war-won expansion. 
However, the sudden return to peace time conditions, with th 
likelihood of the Army and Navy Air Services being consider- 
ably reduced both in personnel and material, raises the im- 
perative question as to what shall be done to insure the air 
eraft industry the position it has acquired during the war 
through its skill and enterprise. Wholesale cancellations of 
various war time orders for aircraft particularly emphasize the 
urgent necessity of taking proper counsel and action with 
respect to this situation so as to open up new lines of activity 
for the aireraft industry and thus fully conserve and further 
develop the capital invested. 

With a view to help solving this all-important problem, 
AVIATION AND AERONAUTICAL ENGINEERING is issuing the 
present Air Transport Number in which will be found 
authorized expressions of opinion by men prominently identi 
fied with the various aspects of aeronautics and the aircraft 
trade, as to how the American aireraft industry may be best 
and most speedily assisted towards creating new markets f{ 
its produets. 

In this respect the prospects offered by commercial aero 
nautics seem particularly worthy of attention. 
attitude of the Post Office Department with respect to aerial 
mail earrying affords the first practical demonstration of the 
fact that, once the initial difficulties attendant upon their o1 
ganization are overcome, air lines may be operated on schedule 
with a regularity and at a cost which augur well for the future 
of air transport. Nevertheless, the whole subject of air trans 
port has so far been touched on the surface only, and count 
less problems, technical, commercial, industrial, legal, ete., are 
still awaiting solution. 

Insofar as they have a direct bearing on the 
future of air transport, the following problems appear of 
particular interest : 

1. Adaptation of present types of aircraft to air transport 
and sport, conditional upon minor changes, mainly affecting 
equipment. 

2. Operation by aireraft manufacturers of commercial air 
lines, either singly, or else on a cooperative basis. 

3. Assistance by the Federal government, or the 
industry, of municipalities or individuals willing to 
properly equipped landing stations, supply depots, ete. 

4. Government subsidy or other assistance to commercial air 
lines until they become revenue-earning. 

5. Edueation of the public to realize the safety of air trans 
port, given reliable machines and pilots. 

6. Market available for standardized, low-priced airplanes 
for sportsmen. 

7. Operation of excursion lines by airships. 

8. Standard organization of aerodromes, and mapping of air 
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routes. 

9. Federal air legislation. 

10. Creation, by the government, of a central experimental 
establishment, to be operated for the benefit of the aircPaft 
industry. 

The above are but the principal of the problems which, hay 
ing arisen with the advent of the era of commercial aeronautics, 
require prompt solution in the best interest of the aircraft in 
dustry. The authorized expressions of opinion with respect to 
these and other problems, which follow, will afford the reader 
an interesting indication as to the line of action commercial 
aeronautics is likely to require for its organization on a sound 
basis. 

Senator Charles S$. Thomas 
Chairman, Senate Committee on Coast Defenses 


I am satisfied that the importance and development of th 
aireraft industry make it competent to take care of itself 

Of course, the manufacture of planes for military and naval 
service will soon cease, but the economie world has long 
perceived the value of aircraft as a superior medium of trans 
portation whose possibilities and development are obvious. 

The industry will, therefore, be transferred from a national 
to a private one, and within the next five years aerial trans 
portation of passengers and merchandise will have been 
practically demonstrated and firmly established. 
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Otto Praeger 
Second Assistant Postmaster General 

Speaking from a viewpoint of the aerial mail, it is very 
desirable that a good market for airplanes be maintained in 
this country, also that the operations of an aerial service, 
whether for carrying the mail or other commercial purposes, 
be conducted without harassment through legislative restric- 
tions by the various States ef the Union. I believe these two 
points ean be accomplished through: federal legislation. Such 
legislation should provide a minimum of regulation, governing 
the factors of safety in aircraft production and of actual 
operations of the airplane in the air, to the end that aviation 
become neither a menace nor a nuisance to persons and prop- 
erty on the ground. Every manufacturer should be given the 
freest hand in developing types and that development should 
not be stifled by any military or civil body seeking to control 
experimentation, creation of types or production of machines. 

If such have reason to believe are con- 
templated by military men, are permitted, aviation will remain 
many years behind the airplané development of such countries 
as will permit the unrestricted development that commercial 
competition will naturally inspire. 

Whatever legislation is enacted should be on the basis of 
federal control of transportation, communication, ete., in the 
air, leaving to the States and communities the necessary police 
regulation governing ground operations. 

[ can think of no greater danger facing the airplane industry 
than to adapt its operation during the next ten, twenty or 
thirty years of peace to the possible needs of the miliary in 
the event of war, and I can see no greater aid to insuring the 
development of the airplane industry than the development of 
airplanes for commercial uses and the unrestricted field to 
aeronautical engineers and builders to meet the needs of com 


restrictions, as | 


meree. 
E. P. Bartholf 


Commandant, U.S. Coast Guard 


The problem as stated to the aeronautie profession and 
productive enterprises appears to consist in the elimination, 
to as great an extent as possible, of the disability to the in- 
dustry caused by the recent abrupt change in the military situa- 
tion. Disregarding the normal military demand which will 
continue after the conclusion of peace, a few fields suggest 
themselves in connection with the peace-time needs and wants 
of the publie. 

(1) The formation of aerial transport companies by private 
capital, independent of, or in conjunetion with, the present 
carrier organizations on the land routes. There appear ne 
technical difficulties here. The only question to be decided is, 
can it be made to pay; and this should be approached without 
delay by an enterprising group bent upon determining it 
practically, if that has not already been done, by computing 
costs of equipment, lease or purchase of landing fields, housing, 
personnel, routes, ete., and finally the rates that can be main- 
tained. A preliminary survey of the situation should provide 
the A soundly projected organization would not ex- 
pect to specialize entirely in the carriage of the lighter and 
more valuable commodities, securities, mails and the like, nor to 
invoke for proeuring Business 
should be predicated on the ability to transport as safely and 
cheaply, allowing a differential for greater expedition of de 
livery, as existing agencies can or will transport. 

(2) Combining passenger transportation with the 
using the same plant. Here again we would be prepared to 
meet the competition of land routes but, it would seem, in less 
degree than in the transport of commodities. Land lines sue 
ceed in putting a time-rate differential on travel; air lines will 
doubtless be able to do the same. 

(3) the airplane and seaplane for con 

pleasure by individuals. An organization for this 
purpose is in existence, and can be counted on to further it. 

(4) Creation of an air service for the saving of life and 
property at sea and on the Great Lakes, along the coasts and 
rivers of the United States, and for search after derelicts at 
sea. A start was made on such a project by the U. S. Coast 
Guard in the year before we entered the war, and authorization 


answer. 


novelty of means business. 


above, 


The adoption ol 
venience or 








January 1, 1919 


was obtained from Congress for the establishment and equip- 


ing of ten coastal stations. Unfortunately the funds therefor 
were not appropriated, and the stations could not be estab- 
lished. It is hoped to inaugurate this air service immediately 
upon the conclusion of peace, to enlarge it as occasion requires, 
and to employ it in conjunction with the vessel equipment of 
the service for the benefit and assistance of water-borne com- 
merce. 
Harry Bowers Mingle 
President, Standard Aircraft Corp. 

In diverting to peaceful pursuits the aireraft that have been 
manufactured from designs that were intended for a purely 
military function some consideration must be given to the 
limitation of the airplane of that type, adjusting the purpose 
for which the military airplane is to be used, to the means at 
hand rather than create at this time an entirely new type to 
perform a commercial duty, or at least until exact experience 
has been gained in the peace-time uses. 

The ultimate refinement of a purely utilitarian type of air- 
plane will rapidly follow the experience gained in the actual 
operations of aerial transportation on a commercial basis. 

Keeping in mind these limitations, the training machine type, 
when released from the original duty of training aviators, 
and placed in the hands of experienced pilots, can be made to 
perform a very useful function in carrying the mail, light ex- 
press packages and a reasonable weight of commercial com- 
modities, in the establishment of new air routes. 

The pursuit type of machine will answer very well for the 
duty of policing the air, as It is very fast and sufficiently mobile 
to perform that particular duty. 

The post-office type of machine which has been created 
purely for that service needs no further refinement other than 
to increase the weight-carrying capacity as the progress of the 
service warrants. 

The DeHaviland type of machine could be used to a very 
excellent advantage in the work of mapping out air routes, 
establishing new landing fields and such general purposes as 
will be required in developing new routes between cities. 

The flying boat could be utilized in its present function as 
a coast patrol, and with subsequent refinement for river and 
harbor duty as time goes on. 

The Caproni and Handley 
to carry heavy weights and cover 
flights. 

The extensive use of the larger machines will depend greatly 
on the activities that will be displayed in getting the number 
of available smaller machines in actual operation. As a gen- 
eral proposition, all of the present type of machines now 
owned by the Government or in the process of manufacture 
throughout the country can be utilized with a moderate amount 
of adjustment to civil purposes, and aid materially in develop- 
ing and refining the Civil Aerial Transport enterprise to a high 
degree of usefulness. 

To prevent a waste of effort in establishing the pioneer air 
routes, aircraft manufacturers could work to a most excellent 
advantage by combining their talent, manufacturing and engi- 
neering experience. They could also operate on a practical 


Page machines will both be used 
long distances with non-stop 


working basis, independent air lines between well-selected 
points throughout the United States. If they could agree be- 


tween themselves not to nullify the efforts of each other by 
overlapping service, such efforts will be successful, bearing 
in mind at all times that the great purpose is to develop a ¢ ‘ivi 
Aerial Transport service to a high degree of efficiency and 
within a minimum period of time. 

The Government should exercise a parental interest in this 
newest civie establishment. The most effective Theans of get- 
ting the work under way on a well-established basis would be 
to subsidize the commercial air routes. This, however, only to 
the extent of personnel and such equipment as can be released 
from the military and naval departments, and only for so long 
a time as is needed to place a patrieular air route on a basis 
of commercial operation. As soon as this has been accom- 
plished, to continue the same pioneer service on another 


selected route with the same object in view. 

The revenue to be derived from an aerial route is all a matter 
of gue ssing, and the only way to get a clear idea of what will 
be the income is to get in actual operation a definite route. 
At the end of thirty days sufficient experience will have been 
acquired to indicate whether or not it would be within the limits 
of ecohomy to continue the service. 
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The operation of aerial transport lines on a co-operative 
basis by the joint activities of aircraft manufacturers would be 
a most effective means of getting prompt results. If this can 
be effected through the efforts of the enterprising aircraft 
manufacturers it would be an undoubted commercial advantage 
to the entire country. 

The Federal Government being the source of all supply 
which meets the demands of public interest and the public 
needs, it is, therefore, proper that the Government should or- 
ganize air ports, supply depots, repairing stations and emer- 


geney landing facilities. The states, civic sub-divisions of 
states and individuals, together with the aircraft industry, 


should combine their efforts to assist and direct to the Govern- 
ment authorities a complete statement of their indjvidual needs 
and a review of the local conditions. 

Giving the Government the benefit of their experience in 
every possible way, even educating the public to the general 
use of aircraft, and to emphasize that as a safe means of trans- 
portation, these airplanes compare favorably with the auto- 
mobile and railroad. This should be foreefully and earnestly 
undertaken at once, utilizing in that effort every possible sort 
of educational machinery. 

An experimental station should be established by the Govern- 
ment for the purpose of co-ordinating aerodynamic research 
under a centralized control. We believe that this will do much 
to ereate new ideas that are fundamentally well grounded and 
which would prove to be of a high degree of usefulness. These 
ideas having heretofore been held in abeyance on account of 
lack of opportunity to give the fullest possible expression. 


Charles H. Day 


Vice-President and Chief Engineer, Standard Aircraft Corp. 

Great as has been the progress of aviation during the last 
few years, to me it seems as nothing compared to the probable 
development immediately ahead. 

The country will be covered with aerial mail and express 
lines. Already we have made a start in this direction. The six 
postal planes built by the Standard Aireraft Corp. have been 
carrying the mail between New York and Washington with a 
regularity and efficiency that prove that ultimately the airplane 
and not the railroad will be the great mail and express carrier 
of the country. 

It will not be long before we develop a plane with landing 
speed slow enough to land and rise from very small spaces. 
Already we have planes that are so small they can be stowed 
away in a place little bigger than the average private garage. 
A machine of this kind, with a slow-landing' speed such as 
seems ultimately assured, will some day make Henry Ford sit 
up and take notice—for the sky flivver will be no more expen- 
sive to operate than its “ earthly ” brother. 

Nor in the opposite direction does there seem to be any im- 
mediate limit. We already have planes that carry fifty pas- 
sengers, huddled and crowded together. Soon we shall have 
an air-liner large enough to earry the fifty comfortably, sur- 
rounded by all the luxuries of the Pullman. 

Here at the Sfandard Aireraft plant—where we have pro- 
duced practically every type of plane used by the Army and 
Navy—we know what an airplane can do. And we know that 
wonderful as the past has been, it is as nothing compared to 
the aerial wonders of the future. 


Glenn L. Martin 
Vice-President, The Glenn L. Martin Co. 

I consider a twin-engined, two-ton capacity, high-speed air- 
plane the most important vehicle of the air in commercial serv- 
ice beeause of its added reliability, due to the fact that one 
engine will fly and climb the machine with its two-ton useful 
load, and is capable of handling bad weather to a much greater 
degree than the smaller types. The first immediate commercial 
application will be the transporting of aerial mail, forest patrol 
and coast patrol in connection with the life-saving organiza- 
tions. It is expected that the Government will be the principal 
customer, however, for the next two or three years, but in that 
length of time I would prophesy that the industry will have 
reached such proportions that large factories can be supported 
at a profit from the commercial and sporting demands. 

A most important and valuable application not yet encour- 
aged in this country is the carrying of passengers. Important 
centers situated such as Philadelphia and New York should 
have a ten or twelve-passenger machine leaving a well-equipped 
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airdrome in both cities every half hour, and making the journey 
in less than half the time consumed by other means of travel. 
The cost of passage per passenger, while some higher than rail- 
road rates, would not in any measure be prohibitive. 

The development of aircraft for aerial mail, 
carrying and first-class express should be carried on with the 
closest co-operation with the Division of Military Aeronautics 
because of the fact that military airplanes of the night-and-day 
bombing and Corps d’Armée variety are parallel in perform- 
ance and proportionate loading and speed, and machines of the 
above types should be identical with the passenger and mail 
machines, with the exception of the equipment inside the body, 
and perhaps a slight change in fuel capacity. 

The important feature in the above is the fact that produc- 
tion tools would be in existence for quantity production for 
either application, and that the very important engineering 
features in both cases would be alike. 


passenger 


Regularity of commercial and mail-carrying flights is seri- 
ously hampered at the present by the absence of aerial termi- 
nals, landmarks and maps between such terminals, and naviga- 
tion instruments to avoid becoming lost in rain, haze or clouds. 
The solution of such navigation must come through a develop- 
ment of the wireless compass and radio communication. ‘Too 
much stress cannot be put on the importance of every city in 
the Union having in close proximity to its center an aerial land- 
ing terminal with every facility, including interurban and rail- 
way connections to the city in question, as well as motor beule- 
vards leading to the important centers. 


W. T. Thomas 


President, Thomas-Morse Aircraft Corp. 

Present types of aircraft can be employed for air transport 
to a very large extent, especially such machines as the Handley 
Page and DeHaviland, the former for transport of express or 
light packages, the latter for extremely rapid transport of 
passengers and mail. These machines, of course, are neces- 
sarily not as efficient as machines designed expressly for such 
purposes. 

Aireraft manufacturers should not organize and operate air 
lines directly, as their whole energy should be devoted to the 
design, demonstration and production of suitable machines and 
engines for commercial purposes. Separate companies should 
be formed for this purpose, in which the aireraft manufactur- 
ers could be financially interested and with whom they could 
co-operate in every way. 

I do not believe that the Government should subsidize com 
mercial air lines, but that they should encourage them in every 
way possible. They could not become revenue-earning from 
the start on a paying basis, but those financially backing this 
scheme should have suffiicent confidence and be able to wait 
several years before making any money. 

Nor do I believe in a joint action of aireraft manufacturers 
for operating commercial air lines, because, as above outlined, 
they should devote all their energy to design and production. 

Municipalities or individuals should create the necessary air 
ports; this should not be left to the Federal Government. The 
aircraft manufacturers and aero institutions throughout the 
country should furnish all possible assistance to such munici- 
palities or individuals. 

The public should be educated by continuous hammering as 
to the safety of aerial transport. Figures and statistics should 
constantly be before them, proving that it is not as dangerous 
as commonly supposed. The aircraft trade should contribute 
to this propaganda by assisting the aircraft trade journals and 
others by taking advertising space. 

I believe there is a market for the low-priced aircraft for 
civilian flyers; but here again a great deal of press propaganda 
is needed to educate the public sufficiently to assure a sale of 
enough machines to allow their manufacture at a low price. 

Finally, the Government should conduct a central experi 
mental aircraft establishment for the development of war ma 
chines, but there should also be established an aerodynamic 
research laboratory operated for commercial purposes where 
designers or manufacturers could have work done with the 
utmost dispatch and with the least possible amount of red 
tape. It is believed that this should be privately operated o1 
in connection with some of the aero institutions, similar, for 
instance, to the Automobile Testing Laboratory of the Auto- 
mob'le Club of America. 
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Col. Jesse G. Vincent, A. S. (P.) 

[ am very much afraid that the future of aeronautics is 
going to be jeopardized by a wholesale attempt to use the war 
machines, which are now available, for air transport work. 
These machines have been built strictly for fighting and bomb- 
ing purposes, and, while some of the larger day-and-night 
bombers can be adapted to certain kinds of commercial use, 
they will never be ideal; or in other words, the best of these 
machines will fall far short of what could be accomplished by 
designing machines especially for commercial purposes. This 
closely resembles the car and truck situation. You ean con- 
vert a touring car to carry a small amount of freight at high 
speed, but it is not an economical way to do heavy hauling. 

Regarding the organization of air ports, supply stations, ete., 
I believe that the Government should start this work by estab- 
lishing well-equipped airdromes near the principal cities, and 
in addition to making them public landing places; use such air- 
dromes as headquarters for the training of reserve officers of 
the Air Service. Such airdromes, under the command of 
proper officers, could reeruit and train reserve officers, both 
as mechanics and pilots. This would arouse open enthusiasm, 
and there would be no trouble about keeping reserve pilots 
and mechanics upon “ tip-toe” to take care of any emergency. 

Edueation of the public as to the safety of air travel should 
be carried on in various ways, both by the Government and the 
aircraft trade. 

As to a central experimental establishment, I believe the 
Government should maintain a technical section and arrange 
to co-ordinate and direct future development. In other words, 
this section should operate as a Bureau of Information for the’ 
passing out of specifications and information to designers. 


E. H. Wilson 


President, Dural Rubber Corp. 

Thousands of uses for the present type of aireraft present 
themselves to men who have studied the subject, many of which 
are of such definite service to humanity they must not be over- 
looked. For instance, they will be used by overseers on large 
anches and plantations, Government reservations and parks; 
and it is conceivable that the cowboy of the future will watch 
his herd from the air. In the sparsely settled West and Middle 
West, especially in mountainous country, there are towns, vil- 
lages, mines, ete., wide apart if one travels by wagon or rail- 
road that would be brought within a few minutes’ ride of each 
They could be used for passenger ferry 


other by airplane. 
service over large streams. 

farm lands for returning soldiers can be quickly mapped 
to seale, and irrigation and drainage promptly considered by 
proper use of planes. 

Undoubtedly airplanes will be the sport of rich people for 
some time, and perhaps the industry will follow through the 
same stages as the automobile industry did, before aireraft are 
accessible to the average man for pleasure and commercial 
pursuits. Whereas the war program called for speed first, we 
must now aim for “safety first,” ridding planes of all war 
equipment and utilizing every available inch for carrying 
space. Landing speed musi-be reduced. 

I do not believe that aircraft manufacturers can organize 
and operate air service lines. The problems of manufacture 
will absorb their attention and eapital. Better results could 
from public utility companies organized for this 
purpose, either with or without governmental or municipal as- 
sistance. The Government has been taught a very foreible 
lesson trom their previous neglect of the industry. We have 
a peace industry almost before we were a full- 
fledged war industry. | that governmental financial 
aid would tend to stabilize the situation and insure the future. 

lhe education of the publie is an enormous task. People 
musi be taught by performance, by magazine and newspaper 
advertising, that aircraft are a reasonably safe means of travel; 
that while they would be too expensive for ordinary usage for 
time to come, the unique service that can be given by 
them w.ll soon be an important factor in every-day life. 

I believe the Government should conduct a central experi- 
nental aircraft establishment for co-ordinating aerodynamic 
research, experimentation and demonstration, both for its own 
use in Army, Navy, Post Office Department, Department of 
Inte io’, as well as for the industry itself. 
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This engine, of the fixed cylinder type, consists of twelve 
evlinders arranged in two groups of six each, with an included 
angle of 60 deg. The bore is 4% in. and the stroke 6 in., the 
displacement of one cylinder being 95.4 eu. in. or 1.56 liters, 
and the total displacement 1144.8 cu. in. or 18.80 liters. In 
general, it may be stated that the engine is principally of 
aluminum construction, with inserted steel sleeves, four valves 
per cylinder, two exhaust, and two intake; overhead camshafts, 
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The Curtiss Model K 12 Cylinder Airplane Engine 


sleeve. These have a taper thread on the outside, and 18 mm. 
standard metric thread on the inside. When these bushings 
are properly screwed home, they insure that the sleeves will 
not by mischanee have any tendency to back out and loosen. 


The Crankshaft 


The crankshaft is a 35-45 carbon chrome nickel steel drop 
forging—rough machined, heat treated, and finish machined. 





























DIAGRAMMATIC SIDE VIEW 


driven by bevel gearing and a single reduction by herring bone 
gear to the propeller shaft. 


Cylinder Sleeves and Cylinder Head 


The cylinder sleeves consist of high carbon steel hydraulic 
forgings, rough machined all over, and heat treated. After 
treatment the bore is reamed close to size, and the outside 
finished, leaving the walls 5/64 in. thick with stiffening flanges 
spaced about 1 in apart; a packing retaining flange at bottom, 
and an integral stud at the top. The upper end of the sleeve 
is slightly enlarged for a distance of 11% in. from the top and 
this portion is threaded to screw into the cylinder head. 

The cylinder head proper is an aluminum casting, which, 
when assembled with six sleeves, forms a complete unit for one 
side of the engine. (This casting contains internal threads to 
hold the cylinder sleeves together with four ports for each 
cylinder, two spark plug bosses, necessary valve guide bosses, 
and braces for holding the camshaft bearings, together with 
pads and studs for the intake and exhaust manifolds). The 
threads on the upper ends of the sleeves screw tightly into 
internal threads in the head casting, and to insure an intimate 
contact, the center of the head in the sleeve is drawn up singly 
with a nut, inside of the water jacket. 

After the sleeves are in place, the upper and lower faces are 
re-machined to exact parallel, the valve holes are bored and 
seated, and the bores are carefully ground to size, thus insuring 
proper spacing and absolute squareness and alignment of the 
head and the cylinders. The spark plug bushings, of bronze, 
are inserted through the side, in the threaded portion of the 


The crankshaft is supported on five bearings, one at the front 
end, one between each group of four cylinders, and two at the 
rear end, one on either side of the crankshaft reduction gear. 
The main bearings are all 24% in. in diameter, and are re- 
spectively 2-2-2-234-154 in. long—starting with the front end 
of the engine. 

The crank pins are 21% in. diameter, and 21% in. long; these 
as well as the main bearings are drilled out 1% in. In order 
to balance the long cheek between pins 1-2 and 5-6, steel 
counter weights, carried on aluminum spacers, are attached to 
these arms. This is done in order that the spool between pins 
3 and 4 may be left normal size rather than greatly enlarged. 
An enlargement of this sort introduces additional stresses at 
the second and third main bearings, due to the centrifugal 
couple introduced at high speeds. 

The front end of the crankshaft is equipped with an in- 
ternal flange, to which a bevel gear driving the vertical shaft 
is attached with six bolts. 

At the rear end of the crankshaft is a flange carrying the 
reduction pinion, a staggered herring bone gear, 5-7 pitch 
fellows tooth form, driven through nine 7/16 diameter alloy 
steel bolts. 

Propeller Shaft 

Mounted above the crankshaft, at a distance of 8 in., is the 
propeller shaft. This shaft has two journals—the front 1%, in., 
the rear 4 in. long. The reduction gear rotates between these 
journals, and is fastened to a flange on the propeller shaft and 
driven by twelve 7/16 alloy steel bolts. On either side of the 
front bearing are fitted the thrust bearings, these being of the 
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ball and grooved plate type, and of ample size to take full 
propeller thrust in either direction. 

Integral with the propeller shaft is the front flange for the 
propeller, and the end of the shaft is splined to take the ad- 
justable flange. These flanges are 10% in. in diameter and 
will accommodate propellers from 534 in. to 744 in. thick. The 
flanges are drilled for eight bolts, the bolts being driven into 
the propeller hub and centered at the flange by split conical 
wedges. By this system the propeller is at all times firmly held 
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DIAGRAMMATIC END VIEW 


in place, the disadvantages of the taper fit hub are done away 
with and greater lightness secured. 


Reduction Gears 


The reduction gears as before mentioned are 5-7 pitch fel 
lows stub tooth form, teeth staggered, one inch face per side. 
These are roughed out, then heat treated. After this treatment 
the centres and faces are ground, and the gears are then re-cut, 
to insure accuracy and high mechanical efficiency in operation. 
The standard reduction is from five revolutions of the engine to 
three of the propeller shaft. 

Crank Case 

The crank ease is an aluminium casting carrying the crank 
shaft, propeller shaft, and reduction gear; it extends up to 
form water jackets for the cylinders, the cylinder head and 
sleeves being bolted to a flange at the top of the crank case. 
The upper part is bored out with six holes in each side, a 
recess in the bottom of each hole being fitted with a cork ring 
or gasket. The cylinder sleeves are inserted into these holes, 
and the flanges at the bottom of the sleeves compress the cork 
ring into the recess and in so doing insure a water-tight joint 
between the water jacket and the crank-case proper. A gasket 
is placed between the flange at the top of the crank case and 
the lower surface of the cylinder head, the head being securely 
bolted to this flange, which forms the complete water jacket 
system. Numerous advantages may be cited for this construe- 
tion, among them, that the water is directly in contact with 
the cylinder sleeve; another, that in this form of construction 
the effect of the combination of water jackets with their upper 
flange and the crank case itself produce a very rigid structure 
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without the deflection found in engines where the cylinders are 
entirely separate from the crank ease. 

The crankshaft is supported in five bearings which are jp 
diaphragms and strongly ribbed to the ease. The caps for the 
bearings are of rigid I-beam section with a generous amount of 
metal to support the bushings and insure that they remain jp 
line. Each cap is fastened to the case with four studs, fitted 
with special castellated nuts cottered. A large key prevents 
the cap from offsetting. In case of the rear bearings the 
studs are continuous and extend through the crankease, being 
properly fastened at each end, and form the principal studs 
of the propeller shaft cap. This construction relieves the cage 
of tensional stresses due to tooth pressure of the reduction 
gears and securely binds the rear end of the crankease. The 
eap itself is a nicely designed casting, with all ribs on the 
interior. This cap is hand-seraped to the crankcase, making 
an oil-tight joint to it, and is held on by several studs besides 
the through studs. 

The bearings of the crank case are bushed with phosphor 
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THREE-QUARTER FRONT VIEW 


bronze bushings, lined with tin babbitt. These bushings are 
held in place accurately with countersunk head brass screws 
and are all “ full-halfs,” that is, there are no liners required 
on any of the bearings, but all maintain an accurate metal to 
metal contact between cap and crankease. As the journals of 
the crankshaft are all ground to the same size and the bushings 
are all reamed in a precision fixture with the same reamer, it 
stands to reason that the same clearance is accurately main- 
tained throughout the numerous journals of the crankshaft. 
Lubricating System 

The lubrication consists of a complete foree feed system with 
auxiliary pumps to remove oil from above the oil pan deck. 

The pump unit is situated in the bottom of the lower crank 
case, and is driven through a horizontal shaft from the vertical 
accessory shaft. The main casting, or body of the pump unit, 
contains the gears, one pair for the pressure feed and a triple 
group for the oil return system. In addition, the gear shafts 
and spiral gears for driving the pumps are mounted hereon. 
Surrounding this casting is a large fine mesh sereen, properly 
reinforced against suction, for sereening the sediment from the 
oil and preventing it from reaching the bearing surfaces. The 
cover of the pump contains the necessary bypasses for the 
flow of the lubricant, together with a spring operated conieal 
seat relief valve to regulate the pressure on the oil lines. 

The path of the oil is as follows: The oil is drawn through 
the screen and discharged from the pressure pump to the ex- 
ternal pressure line. This line earries it from the pump cover 
to a flange connection in the upper half of the erankease. This 
external pipe connects with the main feed line, which distributes 
oil to all of the main bearings of the crankshaft. The main 
journals are hollow, with capped ends, the oil entering through 
a series of holes in the journal. From here oil is led to each 
connecting rod bearing through a small steel tube built inte 
the crankshaft. The lower wrist of the articulating connecting 
rod is fed from a bleeder hole in the connecting rod bushing. 
In order to oil the propeller shaft, a portion of the oil is by- 
passed around the bushings of the two rear bearings on the 
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erankshaft, hence through inserted copper tubes to the propel- 
ler shaft bearings, whilst a bleeder tube from the front propel- 
ler shaft bearing lubricates the teeth of the reduction gears. 

At the front end of the engine, oil is by-passed about the 
front bearing bushing and led through two drilled holes to the 
erank ease deck level, where it passes through an external tube 
to each cylinder head. It then passes through holes, which 
register in the front cam shaft bearing and leads into the 
hollow camshafts. Holes at each journal lubricate the bearing, 
whilst by-passes from one bearing across to the other insure 
against any one bearing running dry. Oil is fed through a 
small hole in the exhaust cam shaft plug to lubricate the cam- 














MAGNETO END VIEW 


shaft bevel gears and the surplus oil in the cylinder head cover 
lubricates the valve stems, cam followers, ete., as there is a 
continual mist of oil around these parts. 

The extra oil in the cylinder head runs down the camshaft 
drive housing and lubricates the bevel gears, ete., on the 
vertical shaft, catches in the two oil eups on the vertical shaft 
bearing and oils the main vertical shaft bearing. The surplus 
then runs down into the sump in the front end of the engine. 
That from the cranks falls on the oil pan partition where it 
may run to the forward sump or to the rear. The sumps are 
so shaped as to form a sediment cup, which may be emptied by 
means of a hole fitted with screw plug. 

From these sumps the oil goes through two tubes to the oil 
temperature regulator. This regulator consists of a coil which 
is cored out with a water passage and two oil passages. The 
coil is well ribbed for heat dissipation, and water from the 
radiator on its way to the pump circulates through it. The 
function of the regulator is the following: as the oil in an 
engine does not cireulate extra rapidly, the engine will get 
warm well before the oil. On this account on starting, the 
engine will be warm and ready to function much sooner than 
the oil will have become warm enough to flow readily, the 
result being fouled spark plugs, ete. By passing hot water 
through the ribbed coil, which is submerged in the oil, the oil is 
heated and reaches its proper running condition very rapidly. 
Further, as the surplus oil must pass through the oil ducts on 
the return to the pump, any extra heat is transferred to the 
water. After the engine has been under way some time, the 
regulator acts as a cooler, because the water will be cooler than 
the oil, thus the oil cannot reach a temperature which will be 
dangerous to the engine by breaking down its qualities as a 
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lubricant. The oil after passing through the two ducts in the 
regulator is passed through triple return pump, then to the oil 
chamber to be re-cireulated. As the two sumps are on separate 
lines throughout, there is no danger of the pumps stopping 
due to the engine running for some time in an angular posi- 
tion. The oil pan is equipped with a gage which is calibrated 
in gallons, showing the amount of oil in the tank at all times. 
The filler is on the upper half of the case, by-passing through 
to the oil chamber, that the oil may be conveniently put in the 
engine and a main drain plug fitted that the oil pan may be 
emptied. 

The pressure regulator spring is adjustable in order that 
any desirable pressure may be carried, in accordance with the 
class of service in which the engine may be used. 

Valves and Valve Gear 


Each cylinder is equipped with four valves, two intake and 
two exhaust. These valves are interchangeable. The clear 
opening is 15g in. diameter while the seat is 1/16 in. wide. 
These valves seat directly in the steel cylinder head, insuring 
absolute tightness on the explosion stroke. The valves are 
guided in east iron bushings which are fitted into the cylinder 
head casting on a slight taper. A flange forms a seat for the 
inner valve spring, while the extension above the flange is 
threaded to facilitate removal by means of a special tool 
furnished with each engine. Each valve is seated by two con- 
centric alloy steel coil springs which are held at the top in a 
steel spring seat. This spring seat is bored taper and held in 
place by a split taper sleeve threaded on the valve stem, thus 

















AIRSCREW END VIEW 


allowing fine adjustment of spring pressures necessary in the 
correction action of high speed engines. The taper sleeve is 
locked with a straight pin. 

The eam followers are yokes, each embracing the tops of a 
pair of valves, and provided with a ground stem sliding in a 
bushed guide between the valves. The end of the valve stem is 
held in an adjusting nut which, in turn, is locked with a clamp 
screw. Proper clearance for the cams and followers is obtained 
at this point. 

The Cooling System 

The cooling is by centrifugal pump, the pump being coupled 
to the lower extension of the vertical shaft. This pump is of 
the double shrouded type with the intake on the lower side. 
The water is drawn from the lower points of the radiators and 
passing through the oil temperature regulator enters the pump 
through the pump cover casting. The volutes extend half way 
round the rotor, on each side, and the discharges bend up to 
connect with two tapered manifolds which deliver water to the 
lowest point of the water jacket in each cylinder. The water 
surrounds the cylinder sleeves and, passing through a series of 
drilled holes, enters the cylinder head. There it circulates 
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around the ports and is taken off at a point between the valves 
on each cylinder. From here the water goes through ducts 
east in the intake manifold and enters the intake manifold 
Y-water jackets in order to heat the elbows and assist in break- 
ing up the gasoline and keeping the mixture from becoming 
too cold on account of the cooling of the gases as the gasoline 
vaporizes. The water is then led off and returns to the radiator. 

The pump is equipped with ball-bearing to hold the thrust of 
the rotor, due to the suction of the water lines, the bearing 
seating in a steel shell which forms the means of tightening 
the gland down onto the stuffing. The interior bushing, taking 
back thrust on the rotor is arranged for grease lubrication, 
which assists in maintaining the proper water tightness when 
the pump is not in operation. 


Accessory Drive Shaft 


The front end of the engine is mounted with a casting which 
contains the vertical shafts which drive the various accessories, 
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VIEW FROM THE TOP 


namely, the water pump, the gasoline pump, the magnetos, and 
the tachometer. 

This easting of aluminum consists of a housing for the 
vertical shafts, magneto pads with brackets, water pump pad, 
gasoline pump pad, pads for fastening the camshaft drive 
shafts and tachometer drive housing and a hand pole for in- 
specting gears, etc. 

The upper vertical shaft which runs in bronze bushings at 
the lower end, and an annular ball bearing at the upper, has a 
bevel pinion at the bottom which meshes with the gear on the 
front end of the crankshaft. This pinion is held in proper 
position by shims, whilst the crank gear is placed in position 
by cutting off the end of the crankshaft to gauge after care 
fully lining the shaft up in the crankcase. 

The vertical shaft is geared to run 1's 
speed. 

At the upper end of the shaft are located the pinions for 
driving the camshaft driving shafts and the magnetos. These 
pinions as well as the lower pinion are held to the shaft on 
fine pitch splinés, giving fine adjustment, positive drive, and 
a saving of weight. The lengthwise position is afforded by 
shims, and after all adjustments are made, the whole groups 
of pinions and the ball-bearing are locked in place with a 
lock nut. 

In engines equipped with a tachometer drive, this 
furnished with a spiral gear on an extension which in turn 
meshes with a horizontal pinion mounted in annular bearings, 
the end of which shaft is machined to connect with the end of 
the flexible tachometer shaft. 

Mounted in each side of the gear case are the magneto drive 
gears, those being mitre gears running at equal speed with 
the vertical shaft. The magneto gears are mounted integrally 
on hollow shafts and rotate in bronze bushings. The male 
portion of the magneto coupling is secured to the magneto gear 
by means of a fine pitch spline. The whole unit is mounted 
in a steel housing and held in place by four studs through a 
square flange. 

Directly below the vertical drive shafi, and meshing with 
the erankshaft gear is the water pump drive pinion. This 
also rotates at 144 times engine speed. The shaft, which & 
integral. with the gear, runs in bronze bushings, and has a 
worm cut between the two journals by which the gasoline pump 
is driven. The oil pump drive gear is mounted on the lower 


times crankshaft 


nut 1s 
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end, together with suitable thrust washers and shims for pry 
erly meshing the gears. The lower end of the shaft terminats 
in a square portion: this and the square end of the water pump 
shaft are joined by a short steel coupling, giving the neceggay 
flexibility for such a drive. In this case, opposite the eran. 
shaft is a suitable flange on which may be mounted a geared 
reduction hand starter when necessary. 





Camshaft Drive and Camshafts 


At the top of the gear housing, and at an angle of 45 degres, 
with the centre line ave mounted the camshaft drive shafts 
The gears, which mesh with the upper gear of the vertical driye 
shaft, are integral with the drive shafts and are mounted jp 
ball bearings. The lower bearing is housed in an aluminyy 
ease, while the shaft projects through a tubular housing having 
a teleseopie joint at the lower end to take up any movemey 
due to expansion, ete. The upper bearing is securely mounted 
on the shaft, but free to float in the drive shaft housing, andj 
just below the camshaft drive pinion which is aligned by shims 
and seeurely held by a lock nut. 

The camshafts are mounted on the top of the cylinder heads 
one shaft over the exhaust valves and another over the intake 
These rotate in opposite directions and are driven in relatig 





to one another by right and left hand helical gear sets. Thes 
gears are indexed to the cams, and being of opposite thrsy 
maintain the proper timing and longitudinal position. 

The main cam drive gear is bolted to a flange on the forwarl 
end of the exhaust camshaft and is timed by a set of vernia 
holes. The thrust is taken on the back of the flange. 

The shafts are mounted in aluminum brackets, one set 
bearings being located between each pair of cylinders. 

The cams are cut integrally with the shafts, as are the twd 
helical gears, and the necessary flanges, ete. The material x 
low carbon steel, carbonized and hardened and finished all ovg 
by grinding. 

The cams are such shape as to produce a constant aceellen 
tion and retardation in the valve opening and closing, and lif 
the valves .406 in. 











Sipe View 


The intake cam is equipped with an eecentric which may 
utilized to drive a pressure air pump if desired. 
Ignition 


The ignition is by high tension magneto, two-two spark si 
cylinder magnetos used. These are driven through elastie bloc 
couplings through gearing from the vertical shaft. 

There are accommodations in each cylinder for two spar 
plugs, which are connected to the magnetos by wire assemblié 
enclosed in rectangular micarta wire tubes. 

Carburation 

The engine is equipped with two 52 mm. duplex Ball Ae 

Each carbureter furnishes gas to three eylindet 


Carbureters. 
ss : aale ’ 
[his is water jacketed 


through a fan-shaped manifold. 
assist in vaporizing the gasoline. 
Pistons 
The pistons are cast in aluminum alloy. They are of te 
trunk type, with long ribs under the head to insure a 
strength and quickly dissipate the heat. The main rib 84 
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areular form concentric with the skiris. This gives even ex- 
pansion, and also in joining the piston pin bosses, stiffens them 
against deflection. The cross ribs stiffen the skirts and help 
earry the heat to them. 

There are three piston rings per piston, the two upper rings 
being ¥% in. face, while the lower ring is 3/32 in. _ An oil col- 
lecting groove is directly below the lower ring, with oil holes 
drilled to the piston pin bosses. 

The piston pin floats in both the piston and connecting rod, 
and is held against lengthwise motion by two snap rings. 


Connecting Rods 


The connecting rods are articulating. They are alloy steel 
drop forgings, heat treated and finished all over. The master 
rod carries a bronze back babbitt-lined bushing, secured by a 
eap held in place by four bolts. A lug is formed on one side, 
in which the wrist pin is held by a clamp screw. The link rod 
strides this lug, and carries phosphor bronze bushings. The 
upper ends of both the master and link rods contain bronze 
bushings for the piston pins. 


Crank Case, Lower Half 


The lower half of the crank ease is flanged and bolted to the 


AVIATION 





689 


upper crank case at the centre line of crankshaft. It contains 
the oil pump, oil pump drive shaft, oil temperature regulator 
and oil reservoir. The reservoir is closed by a sheet of 
aluminum, held on a flange; this partition forms the oil sumps 
at either end and prevents the oil from flooding the crank case 
when the engine is in positions out of the normal. 


Conclusion 


In conclusion, there are certain outstanding features which 
justify the design of the K-12 engine, among them being the 
general layout, gear reduction, aluminum construction, ete. 

[t is noticeable that the engine is very compact, and general- 
ly shaped that its adaptation in an airplane is.remarkably easy. 

The gear reduction raises the centre of thrust to a point near 
the centre of gravity, and close to the centre of projected area. 
This enables the design of the body or nacelle to be reduced in 
size, with consequently lower head resistance. It also enables 
high piston speeds to be maintained, which with the engine’s 
normal high mean effective pressure increases the power out- 
put without inereasing the propeller speed above a normal 
figure. As a slow speed propeller is from 5 to 7 per cent. 
more efficient than a high speed propeller, the geared down 
engine will deliver a greater net power per pound of gasoline; 
consequently the overall efficiency is greater. 


The Loening Two-Seater Fighting Monoplane 


The Loening two-seater fighting monoplane, 300 hp. Simplex- 
Hispano, which in recent tests at McCook Field, Dayten, Ohio, 
developed a speed of 145 m.p.h. with full military load, and 
climbed 25,000 ft., represents a distinct American development 
in fighting airplanes and affords one of the most advanced 
designs yet brought out. 

The simplification of the machine for the purpose of produe- 
tion is such that it requires only about one-tenth the number of 
parts of the ordinary European design. All wire stays have 


The Loening monoplane is 32 ft. span by 7 ft. chord, a re- 
markably low aspect ratio, which has, nevertheless, been found 
very efficient. The body is very deep and built up of a series 
of veneer bulkheads much on the order of the hull of a torpedo- 
boat destroyer. The wings, ete., are of the usual wood con- 
struction, and the large bracing struts are a combination steel 
tube and wood. Practically every structural detail of the ma- 
chine represents. the latest customary airplane practice—the 
novelty of the machine being in the arrangement of its parts, 














Front VIEW OF THE 300-HP. LOENING MONOPLANE 


been eliminated and the monoplane type of structure for the 
lirst time rendered as strong and rigid as any biplane without 
losing any of the well known advantages of the monoplane. 

Another important feature of this design is that stability and 
control in all maneuvers have been found to be so satisfactory 
that it may be said to be one of the first load-carrying machines 
that can be maneuvered like the smallest single-seater. 

lhe performances of the machine as a two-seater are superior 
to the European single seaters with the same type of engine. 
The Loening monoplane carries practically double the load that 
is carried by the latest Sopwith and Spad machines in Europe, 
with an even greater climb and speed. 

The machine weighs 1300 Ib. dry and carries practically the 
equivalent of its entire weight in live load. Previous machines 
have only been able to earry about 50 per cent of their weight 
in load. The reason for the increased efficiency was found by 
the Army authorities to be in the design of the airplane strue- 
ture, which was so light and simple that it weighed practically 
one-half of what the two-winged machines usually weigh. 


particularly in the fastening of the wing to the top longerons 
of the body, a new feature which has not heretofore been used. 

Due to the manner in which the wing has been mounted on a 
level with the pilot’s eyes, the visibility is such that the pilot 
and gunner have practically no blind spots. The machine ecar- 
ries the heaviest load per square foot of wing surface that has 
ever been successfully carried, and yet the landing speed is 
very low. Indeed, the machine has a speed range of over 100 
m.p.h. 

From the very beginning this machine, the design of which 
was proposed by Grover C. Loening last spring—after he had 
studied all the latest types of airplanes in Europe—has been 
encouraged by the Air Service in every possible way, despite 
much skepticism on the part of European experts. 

In its official trials the machine, with a military load of two 
men, four machine guns and 2000 rounds of ammunition, made 
a speed of 145 m.p.h. and climbed 10,000 ft. in 8 min., main- 
taining its speed well up to high altitudes. The greatest height 
reached was 25,000 ft. 
















The Outlook for 1919 





By Archibald Black 


Aeronautical Mechanical Emgineer, U. S. N. 


While the stage of aviation upon which we are now entering 
will call for entirely new developments in design, the present 
military types—with the removal of guns and equipment 
appear to find their places in one phase or another of the 
immediate market ahead. 

In considering the adaptability of our existing machines 
to other uses it is important to keep in mind that, in the 
United States, our quantity production has been limited to a 
comparatively small number of types and it is only with such 
types we have to deal when discussing the adaptability of 
our present machines to other uses. 

There are three points to be considered in discussing the 
immediate future of the aircraft industry. These are (1) the 
disposition of machines now overseas, and the disposition of 
machines or parts completed and on hand in the United States, 
(2) the prospects of aireraft factories continuing to turn 
out, m lesser quantity, their present type as adapted to other 
uses, (3) the market for new types in the immediate future. 


1. Disposition of Existing Machines 


Three Government departments, at least, will require air 
craft. These are the Navy, War and Post Office Departments. 

Navy Department—As our Navy is to be maintained at a 
higher standard than before the war, it is certain that few if 
any of the Navy machines will be disposed of and indeed an 
appropriation of $90,000,000 has been asked by the Secretary 
of the Navy for maintenance and construction of aireraft, 
which would even show promise of new business for the manu 
facturers. The report has been published, with some founda 
tion on fact, that the Navy Department proposes to purchase 
six dirigibles of the Zeppelin type at $1,500,000 each. 

War Department—The Army has at present a surplus of 
machines of both service types and training types in addition 
to a considerable surplus of engines. A large number of the 
Army ‘planes will be taken over by the Post Office Depart 
ment during the coming year and the writer has been in 
formed on good authority that it is practically certain that, 
by the time the Post Office is supplied, the Army will hav 
few if any more machines to dispose of. The surplus if any, 
will most probably be disposed of within the year 1919 and 
it would appear advisable to dispose of as many as possible to 
foreign governments in order to protect our own manufac 
turers against a surplus of machines on the domestic market 
which would also entail great loss to the Government through 
the foreing down of prices. 

Post Office Department—The Post Office Department will 
require within several months, between 500 and 1,000 machines. 
This Department has already offered to take over several 
hundred of the Army’s machines. 


2. Market for Present Types 


The market for present types, with slight alterations, is 
probably divided between sportsmen, mail carrying, and mis 
cellaneous commercial uses. 

In the ease of the sporting field practically all existing types, 
except the largest, are already fairly well adapted to this use. 
The smaller and lower powered machines, like the Curtiss JN 
and Standard J, are particularly suited. The extent of this 
market is, of course, problematical and will depend greatly 
upon the large number of young men of independent means 
who are now in the air service; flying boats and seaplanes may 
be expected to be very popular among these men. It is worth) 
of note here that it is possible to land in the heart of many of 
our larger cities with water types of machines, a feature which 
is certain to make for popularity of these types. 

As the Post Office will, probably, obtain from the Army the 
majority of the machines required for immediate needs, it 
would not appear advisable for manufacturers to depend upon 
the Post Office Department for extensive business. At tlie 
same time it is well to note that existing types are only make- 
shifts for mail carrying. 

Doubtless many commercial uses will develop for our exist- 
ing types in the near future, but such uses are not sufficiently 
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definite at present to warrant lengthy consideration. In th 
humble opinion of the writer the commercial development yjj 
require new types rather than an adaptation of present types 
3. Market for New Types 

This brings us to what is, no doubt, the most interesting 
development ahead. Future sporting types of maclfines vill 
very likely be confined to refinements in present design rather 
than very radical changes. On the other hand, the developmen 
of the commercial plans, the future of which looms large to 
the writer, will eall for radical modifications. The chief yges 
of commercial aireraft will probably be confined for some tine 
to passenger and mail carrying, although numerous miscellane. 
ous uses will probably develop within the next few years. One 
use of aireraft which may develop largely in the near future, 
is that of transportation in snowbound sections of the worl 
where transportation 1s practically tied up in winter. The 
writer expects a most extensive development of this service, 
In order to transport passengers on 4 
commercial basis it becomes almost essential to carry 30, 50 o 


Passenger Carrying. 


even 100 passengers in order to keep down the per capita oper. 
ating costs. Interesting developments may be expected along 
such lines. One of the first may be expected to be the furnis)- 
ing of a commodious enclosed cabin in the body, built along 
the general arrangement of the railway coach. Radical devel 
opments ip wing settings will come into vogue in the endeavor 
to keep down the span of wings. It will probably becom 
necessary to adopt even wing arrangements which are know 
to be less efficient. In this respect the triplane and tandem o 
“ following plane” arrangement would appear to show some 
promise, 

With the taking over by the Post Office Department of 
Handley Page and Martin bombing ‘planes, we will soon have 
in the monthly reports of the Aerial Mail Service some data 
upon whieh to base a crude estimate of the cost of operating 
‘planes of this type. 

Vail Carrying—Present types 
ean only be considered as makeshifts. 


for carrying of mails 
Several important rt 
The foremost is prob- 


used 


quirements suggest themselves at once. 
necessity of a sorting cabin so that mail may be 
sorted en route. This requirement rules out almost ever 
existing type, as it necessitates a large body and a machine of 
fairly high speed—probably not less than 110 m.p.h. Of all 
machines on the American market at this moment, only one, 
the Martin Bomber, is worth consideration. ‘This machine 8 
a large type, capable of carrying from 3000 to 4000 Ib., and 
has made 113-115 m.p.h. The body is sufficiently large to per- 
mit its adaptation to accommodate mail sorting facilities 
although somewhat cramped. 

Next in importance is the provision of means for the drop- 
ping and picking up of mails without landing. The formers 
simple but the latter presents great, though by no means instr 
mountable, difficulties at this time. The perfection of suel 
means, however, would make it unnecessary to carry maib 
several miles from the center of each city to the flying field- 
thus cutting the transportation time still closer. In addition, 
such devices would make it practicable to collect mail from, 
and deliver it to, the smaller towns along the line. 

Given experienced pilots and large machines capable of slow 
ing down their speed, it seems well within the limits of probt- 
bility that means somewhat similar to that in use on the rail- 
roads for picking up of mail bags may be devised and usel 
successfully. With such facilities provided, the railroad trail 
as a mail carrier would be doomed. 

In a diseussion of this project I was informed by one of the 
officials connected with the Aerial Mail Service that a drop @ 
100 ft. or more would not injure ordinary mail in the regult 
tion bag, and it would appear possible to develop a special ma! 
bag for this purpose. 

Landing Fields—The landing field problem appears to be 
nearing a solution along with the development of the Aen 
Mail Service. The commencement of the Aerial Mail Servi 
on as large a scale as is contemplated will require the estal- 
lishing of landing fields throughout the entire country, 


ably the 












N the 
t will 


pes 


sting 
5 Will 
‘ather 
yment 
ze to 
Uses 
, time 
llane- 
One 
iture, 
World 
The 
ice, 
On a 
50) or 
Oper. 
along 
nisl. 
along 
level- 
eavor 
‘come 
now? 
mM 07 
some 


it ol 
have 
data 

ating 


mails 
it r- 
prob- 
Vy he 
ever 
ne ol 
ft all 
one, 
ne is 
_ and 
péer- 
1¢s— 


lrop- 
ler 38 
nsur- 
sueli 
mails 
a|d— 
tion, 
TOM, 


slow- 
roba- 
rail- 
sel 
train 


f the 
Pp ol 
rula- 
mail 


o be 
eri 
vice 
tab j 
and 











January |, 1919 


if the Post Office Department adopts a liberal policy by mak- 
ing provisions for the use of all except restricted parts of these 
fields by privately owned machines, a very great impetus will 
be given to the commercial and sporting development. In a 
short time, no doubt, private fields. would be established by en- 
terprising municipalities en route between the large towns, and 
such landing points could be made to. prove extremely good 


investments for many municipalities. It will probably take 
some time to fully appreciate the fact that towns now in the 
heart of the country will be brought within an hour of some 
ereat metropolis. 

~ Tt would seem advisable that the manufacturers—fortunately 
already organized—cooperate both with the Post Office Depart- 
ment and with private individuals in the establishing of land- 
ing places. It certainly appears likely that such fields could be 
made good paying investments in a very short time. Landing 
fields could in a short time no doubt prove excellent centers 
for the location of high-class restaurants, hotels and open air 
diversions. 


Research.—As to the continuance of scientific research, it is 
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well to note that we have now reached the point where an 
elaborate equipment—beyond reach of any but the larger man- 
ufacturers—-is required. Such laboratories are already estab- 
lished in this country under the control of the War Department 
at MeCook Field, Dayton, Ohio; the Forest Products Labora- 
tory at Madison, Wis.; the Bureau of: Standards at Washing- 
ton, D. C., and the Navy Department; Navy Yard, Washington, 
D. C. Only those who have’ been closely in touch with the 
development of the aeronautical equipment of these institutions 
have had the opportunity to fully realize the enormous invest- 
ment of the Government in the scientific development of air- 
craft. With such already established it would give our manu- 
facturers enormous advantage if the work of research is 
continued—even if on a lesser scale—and at least part of the 
data obtained made accessible to every American designer. 
Some of us have been unusually fortunate in being closely in 
touch with all of the developments, but many others have been 
on the outside, and it would be distinetly to the advantage of 
the country if the information was made available to all, fol- 
lowing the pre-war policy of the British Government. 





Peace Time Aviation ' 


By Ottorino Pomilio 


Of Pomilio Brothers Corp. 


To the superficial observer it might appear that the end of 
the war has thrown aviation into a grave crisis. Actually, there 
has been a crisis, and this will manifest itself still more in the 
next few months, but its cause lies essentially in the fact that 
the mighty aeronautical industry, created by the war, suddenly 
finds itself, due to canceled war contracts, without work before 
having had the time to prepare a peace program. It is now 
admitted and recognized, even by the most extreme pessimists, 
that aerial locomotion is getting ready for its definite entrance 
among the means of locomotion employed by men. 

Unfortunately, a large number of people, and generally not 
through their own fault, but essentially due to the censorship 
which during the war only permitted the publication of in- 
complete or uninteresting news, have not yet formed an idea 
of what the airplane is today, of what it can give accomplish at 
present, and will be able to do in the more or less near future. 
Therefore nothing could be more timely, in the interest of avia- 
tion, than the questionnaire which the AVIATION AND AERO- 
NAUTICAL ENGINEERING has addressed to all those closely con- 
nected with aeronauties, a questionnaire which involves the 
most important problems of peace aviation. 

The types of airplanes which form the legacy left by the 
war for peace aviation cannot at once be employed as peace 
types without first going through a number of more or less 
deep transformations which will reduce what may be called 
their military efficiency, now become useless, while increasing 
instead their commercial efficiency, which is what interests us. 

The essence of transformation is not so much the substitu- 
tion of the military loads proper (armament with its supports, 
ammunition, bombs, ete.), which is self-evident, as a more 
efficient use of the high engine powers to which the war has 
brought us. The present military machines lift a load varying 
from 14 lb. /hp., for the night bombing machine, to a minimum 
of 7 lb./hp., for the single-seater fighters. It would be a 
grave error to descend to these low limits for peace types of 
airplanes. The 14 lb./hp. load, if not representing a minimum, 
would seem very near to the minimum. 

Since the airplane cannot affirm itself but in long distances 
and in long crossings, and since every stop, for the renewal of 
the fuel supply, lowers considerably its commercial speed and 
introduces an unknown factor in the equation of the distance 
covered, the great importance of being able to transport heavy 
fuel loads, that is, to increase the load lifted per hp. is evident. 
Chis becomes a condition sine qua non for long oversea flights. 

Military aviation required essentially the possibility to rise 
to high altitudes, up to 20,000 ft. and over, either to escape 
from the enemy or to attack him if he were flying at those 
altitudes. The attainment of this result required an enormous 
waste of power, since, as is known, the present internal 
combustion engines suffer a decrease in power proportional to 
the decrease of the density of the air. So it was that we found 
engines of 300 or 400 hp. irstalled on machines which, to flv 





near the ground, would have required only 100 or 200 hp. 

Peace time aviation in its applications to transportation of 
either mail or passengers will therefore have first of all to re- 
nounee to high altitudes, which is of no great consequence in a 
country like the United States where there are few mountainous 
sections, and which is very possible for oversea flights. Certain- 
ly, if there is a country which because of its configuration, its 
position in the world, the very character and spirit of its in- 
habitants, is destined to give a great impetus to commercial air 
services, that country is the great North American” Republic, 
and the fact that the first men who succeeded in lifting them- 
selves into the air, were two Americans, Wilbur and Orville 
Wright, sounds almost like a prophecy. 

And today with the creation and production on a large scale 
of the most powerful engine in the world, the Liberty, with the 
existence of numerous and magnificent airplane factories, and 
more specially with the development of hundreds of thousands 
of mechanics, motormen, assemblers, pilots, technical men, etc., 
the people of the United States find at their disposal a colossal 
wealth of energy and means which not only should not be 
squandered, but must be gathered and multiplied. 

The great air mail organization should be financed by the 
government, since complete success can only be attained by an 
organization built up with powerful technical means. The 
undertaking, if well planned, so as to efficiently employ the 
individual energies of the great industrial leaders of America, 
could not be but an excellent investment for those financing it. 

The financing by the government could be effected either 
through direct control of the air lines or through subsidies with 
the right to a part of surplus profits. Meanwhile, it may be 
deemed urgent to nominate a senatorial committee which, with 
the help of experts, both pilots and constructors, should make a 
comprehensive study of the problems of present day aeronau- 
ties, and state its immediate possibilities by gathering the 
elements necessary for opening a great contest with the object 
of stimulating constructors towards creating those types of 
commercial airplanes whose need is more intensely felt. 

Naturally, to supplement this, it will be necessary to give a 
maximum impulse to the creation of landing fields so as to 
create not only great air lines for linking great centers, but 
a close network of lines, such as to insure the safety of flights 
in every direction. 

As it is, it may be foreseen that as soon as the first great 
network of air lines comes into operation, there will be a great 
demand and competition for the service and this, in contrast 
with what is the ease for water navigation, will be a very easy 
task for the airplane, since it may be easily produced and 
despatched in all directions. 

We must repeat, however, that the great future of aviation 
depends on very long flights. To connect the United States with 
Europe, Central America, South America, Asia is the goal 
toward which we must direct our efforts. 
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Curtiss Achievements™ 


1—The design and construction of the fastest fighting airplane ever flowy—T 
Official Government records credit this triplane, which was built for the U.§ 
Navy, known as model 18-T, with 160 miles per hour, carrying full milita n 
load, pilot and passenger. This is 15 miles per hour faster than any sped 
ever claimed for an airplane, a truly epoch-making achievement, made possibgs—] 
by the development of our new model K. motor. I 





2—The design and construction for the Navy of the largest flying boats in tk 
world, colossal crafts capable of carrying five tons useful load. It was a 
of these boats that recently carried fifty passengers. 


cient Seaplane in service anywhere. This craft, which is known as the Curt 
model H-A, with Liberty motor, made an official speed of 126 miles per hot 
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I 
3—The design and construction for the U. S. Navy of the fastest and most dm t 
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with full military load, armament, ammunition, pilot and passenger. i 
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The Curtiss Engineering Corporation is today the center of aeronatlijpme 
coming of peace. Glenn H. Curtiss and his engineers have been busy im Gams, 
carrying forward the production of suitable commercial types. Aircraft @jdes 
are already available, and are as superior in design, workmanship and perta@™ Cu: 
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Ghe Great War 


lowi4—The development and construction of a 12 cylinder, 400 H.P. motor of an 
U. entirely new and much lighter type, known as the Curtiss mode! K-12. These 
lity’ ~motors have undergone exhaustive tests and are already in production. 

cai 

ssilis—lhe development and construction of the,Curtiss model K-6, a new and much 
lighter 6 cylinder motor. This engine develops 160 H.P. and possesses greatest 
endurance and reliability. 





n th 
$i6—The development and construction on a large scale of the Curtiss OXX 
motors, and the J-N-4 training planes, which were used almost exclusively by 
tei the United States and Canada and largely in England for the training of 
urti American and British aviators. The training of over seven-tenths of the orig- 
hom inal land and marine flying pilots, most of whom entered the service and 
formed the nucleus of the United States Aerial Training Forces. 





wipment. Its activities, instead of being decreased, will be increased by the 
arms, research laboratories, wind tunnels and shops in perfecting designs and 
ft designed for sportsman’s use, mail carrying and other peace-time purposes 
rom Curtiss military planes have proved themselves to be. 
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Problems of Commercial Aeronautics 


By Capt. G. Lepere, French Air Service 


Aeronautical Engineer 


The termination of hostilities provides an opportunity to 
use some of the’ numerous military planes actually built and 
ready to fly. It seems difficult to adapt these to passenger 
transportation, the actual machines not giving sufficient safety 
and comfort. 


General Considerations 


For the mail service, the de Havilland, however, can be used 
as a single-seater with slight modifications. Big bombing planes 
with two or three engines seém too heavy and slow to be 
adaptable to such a service. They could not be 
efficiently. 

Improvements in aireraft construction during the war enable 
us to create immediately new types perfectly adapted for com 
mercial purposes, so it will be possible to organize and operate 
air lines. Aireraft manufacturers can figure more easily today 
the practical prices for all kind of air transportation. 

Possibility of traveling at least twice faster than on the best 
railway makes success a certainty. The airplane is the only 
means for attaining and exceeding, with safety, commercial 
speeds of over 100 m.p.h. Wealthy business men will pay 
high rates for such a saving of time. 

The Government should organize aerial ways, signalization, 


operated 


special maps, landing fields and atmospheric information 
bureaus. Flying fields should be national property like sea- 
harbors. The Government, which is certainly interested in 


aerial transportation, might give financial assistance to the first 
commercial aeronautic companies. 

Experimentation only will show results if the benefits are 
sufficient to permit each manufacturer to have his own field 
and organization like the railway companies. At first, the 
federal government, or municipalities, would have to organize 
fields, hangars, supply depots, ete. Competition is necessary for 
improvements. I do not think the aircraft manufacturers 
should join their efforts in airplane design, but they should 
have an agreement to use the same flying field, with a stand 
ardized signalization, under control of the Government. 

The publie will use air lines as soon as they are assured that 
this new means of transportation is perfectly safe. At first 
it would be best to organize a regular service of transporta- 
tion with a new type of plane specially designed for that pur 
Every detail and improvement should be carefully 
studied in order to reduce risks to a minimum. It is also neces- 
sary that a technical commission, organized by the Government, 
accept this type of airplane after standardized safety tests. 
The same specifications should be applied to every manufac- 
turer. It would be advisable that the test results be published, 
since this would assure the public of the plane’s safety. Pilots 
of air transportation should only be accepted by the Govern- 
ment after very careful examinations (medieal, flight, general 
knowledge). 

The Government should conduct a central experimental air- 
craft establishment. It would even be very interesting if two 
official establishments were in competition in their aeronautical 
research in order to control experiments and figures. Every 
airplane manufacturer should have in the future his own 
laboratory. 

In summary I will give my opinion as follows: 
be two periods in commercial aviation. 

Today the Government can use military airplanes and pilots 
for the mail service, but that cannot result in the maximum 
of safety and efficiency. In order to get better conditions, 
airplane manufacturers will have to build different kinds of 
planes for the transportation of passengers and mail. 


pose. 


There will 


Types of Commercial Airplanes 


Aerial ways being determined and landing fields located, 
different types of planes can be predicted. 

(a) For the sport, small, light planes with special new 
engines of low power. 

(b) For the mail-service and short distances, small, 
machines, able to show an economical operating expense. 
; (e) The mail serviée for long distances will need larger and 
more high-powered_machines. 


fast 
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Passenger service 
might be organized by special:companies or directly by the 


(d) Airplanes for passengers and mail. 


aircraft manufacturers. The same kind of plane equipped as 
a ear should be very interesting for private use. It seems 
probable that wealthy people, who buy very expensive yachts 
for cruising and sailing parties in the summer, would like to 
own a nice plane with a comfortable closed body, enabling them 
to fly for pleasure or business. 

For each of these uses it is possible to build a land type 
or a seaplane. Types (b) and (¢) should be for Government 
service, type (d) being operated by private companies. 


Present Possibilities of Design 


What can we do now? We should use the first engine in big 
production in this country, the Liberty, and with this engine 
design two types of new planes. 

For land service we may expect with one Liberty engine the 
following characteristics : 

Two pilots. 

Six passengers and 300 lb. of mail. 

3ody will be perfectly and, 
against wind, cold and noise. 

Three hours of fuel, full throttle, at sea level. 

Maximum speed, 100 m.p.h., near ground. 

Minimum speed, 45 m.p.h., near ground. 

Landing gear of special design for great safety, which should 
make it impossible to turn over. Brakes on the wheels, for 
stopping quickly after wheels touch the ground, should also 
be provided. 

Self-starter for the engine. 
a good silencer. 

Adjustable heating and ventilation. 

Wireless apparatus, to be operated by one of the pilots. 
This will be particularly useful for receiving information 
about the atmospheric conditions on the air route and on the 
flying fields. Wireless apparatus will also be useful for send- 
ing messages informing landing fields about the next arrival 
of the plane. 


closed therefore, protected 


Special exhaust manifolds with 


The Commercial Seaplane 


In order to travel in the big American valleys or around the 
lakes, it should be interesting to build a big seaplane with two 
Liberty engines. Large sizes, which make landing difficult, are 
not an obstacle with the seaplanes, so the use of two Liberty 
engines enables us to get a good efficiency with the following 
characteristics : 

Two pilots. 

Twenty passengers. 

Six hundred pounds of mail. 

Body perfectly closed, to protect passengers against wind, 
cold and noise. 

Gasoline and oil for three or four-hour about 
10,000 ft. 

Maximum speed, 80 m.p.h. 

Minimum speed, 40 m.p.h. 

Flotation by boat body made unsinkable. 

Engines fitted with self-starter and special silent exhaust 
manifold. 

Adjustable heating and ventilation. 

Wireless apparatus, rockets and lighting signals. 

Safety belts and small canoe of light weight. 

Same provisions as on the land plane for the passengers’ 
comfort. 

These two planes could easily be designed by experimenting 
with the military planes of about the same weight and with 
the same engines. 


trips at 


Aeronautical Patents 


1,278,158—-To Edward S. Jones, Mobile, Ala., assignor of one-fifth to 
Nicholas Tate Jones, Mobile, Ala. Dirigible parachute. 

1,278,253—-To Stephen Szucs, Homestead, Pa., assignor of one-fifth to 
Emry Miko, one-fifth to Gyula Zombory, and one-fifth to Stephen 
Szinnyei, Homestead, Pa. Parachute. 

1 Ste To Franklin Wm. Lake, Kingston, Ontario, Canada. 
plane. 
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It is a curious coincidence that the Great War should have 
«ome to an end just about the time the discovery of a substi- 
tute for hydrogen as a lifting gas—an American discovery, 
by the way—promised to revolutionize aerial warfare. This 
substitute is helium, an inert, non-inflammable gas having 
approximately 92 per cent the lifting power of hydrogen; in- 
vestigations made before the war show that the natural gases 
of Kansas, Oklahoma, Texas and Ontario contain about 1 per 
cent helium. 

If one stops to consider that the substitution of helium for 
hydrogen eliminates the principal element which has put a 
limitation to the military and commercial use of airships, 
namely, the fire risk due to the inflammable nature of hydro- 


Future of the Helium Airship 


By Ladislas d’Orcy, M.S.A.E. 
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H. M.S. QuEEN ELIZABETH, AT THE GERMAN NAVAL SURRENDER 
Central News Photo Service 


gen, the tremendous importance of this discovery becomes 
apparent. The valuable properties of helium as a lifting gas 
have tor many years been known to students of aerostaties, 
but the mechanical difficulties and cost involved in producing 
this gas on an industrial basis were of such a magnitude as 
to almost appear beyond solution. As a matter of fact, the 
largest amount of helium in any one container was up to the 
present year only 5 eu. ft., and its cost of manufacture 
amounted to anything from $1,500 to $6,000. 


How Helium, as Produced 


When the United States entered the war, the British gov- 
ernment referred to our military and naval authorities various 
research problems whose solution would contribute to termi- 
nate the war; among these was the industrial production of 
helium. 

The problem was referred to the Bureau of Mines along with 
other war gas questions, and after investigation the Bureau of 
Mines requested the Joint Army and Navy Board on Rigid 
Airships to provide funds for the undertaking of the neces- 
sary experimental work, The Joint Board and the Aircraft 


Board thereupon recommended, in August, 1917, a consider- 
able appropriation, and work was begun toward designing ap- 
paratus on entirely new lines for liquefaction of nitrogen in 








natural gases. This is the so-called Norton plant, which has 
only been in operation a few weeks. 

When word was received in England that the problem of 
producing helium had been taken up, the British Government 
sent two high-ranking naval officers to this country for the 
purpose of requesting the American Government that all avail- 
able means be employed for solving the problem. 

The War and Navy Departments were not, however, satis- 
fied that results would be obtained with the plant built along 
entirely new and original lines, and therefore appropriated 
another considerable sum to be used toward the development of 
plants by each of two companies operating liquid air ap- 
paratus. 

The Linde Air Products Company entered into a contract 
for a plant about the middle of November and had the appar- 
atus in operation on March 6, 1918, and in June had passed 
very satisfactory tests, as a result of which a large scale pro- 
duction plant is being built. 

The Air Reduction Company contracted for its plant in 
December, 1917, and had it in operation on May 1, 1918, but 
the plant has not been as successful as the Linde plant. The 
work of design and operation has been entirely in the hands 
of the two companies, and present success is due to the efforts 
of the Linde Air Products Company. 

In July a large seale production plant was recommended 
and in August was authorized. This plant is to follow de- 
sagns of the Linde Company and will ultimately be operated 
by that company for the Navy Department. The construe- 
tion of the plant is being done under the Bureau of Steam 
Engineering and by the Bureau of Yards and Docks, except 
for the separation apparatus, which will be furnished by the 
Linde Company. The buildings, to cost $900,000, are being 
erected at Fort Worth, Tex.; a 10-in. pipe line, 94 miles long, 
is now being laid at a cost of over $1,000,000 from wells at 
Petrolia, Tex., for supplying the plant with natural gas, and 
the first: production unit is expected to be in operation by 
April 1; 1919. Although, for quite obvious reasons, no details 
may. now be published regarding the installation of this plant, 
it may be said that the helium is separated from the . other 
components of the natural gas by the process of liquifaction 
of all of the gases except the helium, which can then be drawn 
off. This process involves the use of apparatus for creating 
temperatures as low as—317 deg. Fahr. 


Military Aspects of Discovery 


From the military viewpoint the prospects opened by the 
discovery of a process whereby helium may be produced in 
quantity and at comparatively low cost—approximately $100 
per 1,000 eu, ft.—are of a very considerable nature. 

Advocates of the airship have in the past maintained that 
this type of aireraft would ultimately develop into an aerial 
battleship—a claim which the great buoyancy and steady 
platform afforded by the large rigid airship would have sub- 
stantiated, had it not been for the inflammable nature of the 
gas whereby flotation was seeured. Germany's disastrous 
Zeppelin campaign against the British Isles furnishes a strik- 
ing illustration of the fact that the hydrogen-filled airship 
does not constitute an aerial battleship, since an airplane, but 
one-fiftieth the cost of a large rigid airship, could by means 
of ineendiary bullets put a Zeppelin to flight, or else bring it 
down in flames. 

Thus, it seemed, the airship was doomed as an instrument 
of offense, and its use restricted to that of scouting with a 
fleet at sea. In this function the Germans have used their 
Zeppelins with marked suecess—particularly in the battle of 
Jutland, where they prevented a much greater disaster—until 
Great Britain developed large flying boats which met, and 
fought, and downed Germany’s aerial leviathans. Once more 
the incendiary bullet had proven the vulnerability of hydrogen- 
filled airships. 

It is therefore noteworthy that Great Britain resumed the 
construction of large rigid airships—which had been discon- 
tinued in 1915—as soon as assurance was forthcoming from 
America that the andustrial production of helium was a prac- 
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tical possibility; what more, had the war lasted until next 
spring, an Anglo-American fleet of rigid helium airships 
would have been despatched on a bombing campaign against 
Germany’s strategic centers, with results which it is easy to 
imagine. 

Indeed, with the risk of being set on fire by incendiary 
projectiles eliminated, the airship becomes a _ formidable 
weapon, both for long distance bombing and scouting, because 
its means of defense are immensely improved. Since the 
great buoyaney of airships will permit the mounting of small, 
and possibly medium, caliber defense guns, it does not seem 
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likely that the attacking airplane will choose to tackle this 
formidable armament with machine gun fire, but will attempt 
to bomb its antagonist. Now, for efficient bombing work 
extreme high speed is rather a drawback, because it makes 
correct sighting problematical; it follows that in future air 
ship attacks the airplane will be unable to effectually use its 
principal element of superiority, high speed. Defense against 
these aerial destroyers will thus become much easier for the 
airship, and the odds against it should not be any greater than 
those of a battleship when attacked by torpedo boat destroyers. 
It is true that the large amount of gasoline earried on board 
airships will always expose them to the danger of being set 
on fire from this source, but even then this risk will be no 
greater than that existing on airplanes. On the other hand, 
the lessened vulnerability and improved means of defense 
made possible by the use of helium will greatly increase the 
offensive power of airships; indeed, bombing raids against 
points several thousand miles distant will ere long become a 
practical] possibility. In this respect the enormous load- 
earrying capacity and hovering ability of airships obviousl) 
make of these craft an offensive instrument greatly superior 
to the airplane, although it should not be overlooked that 
their bulk constitutes an appreciable target for anti-aircralt 
guns; nor do airships possess the degree of maneuverability of 
airplanes for dodging anti-aircraft fire. 
That our military and naval authorities are fully alive to 
the great possibilities of helium-filled airships is demonstrated 
by the naval appropriation bill for the fiseal year 1919-1920, 
in which provision is made for the construction of four 
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Zeppelin type airships--of the largest size, each to cost 
$1,500,000, twelve medium size airships, to cost $250,000 each, 
and twelve small airships, to cost $75,000 each. 


Helium Airships in Air Transport 


There is no gainsaying that in the field of air transport 
the substitution of helium for hydrogen will even exceed in 
importance the changes it promises to bring about in aerial 
warfare. 

Owing to the enormous weight carrying capacity of large 
rigid airships (the Zeppelin L49, which was brought down in 
Franee, had out of a total lift of 60 tons a useful load of 38 
tons), these eraft appear particularly usable as long distance 
carriers of passengers and goods. One desires to emphasize 
the qualifying epithet “long distance carrier,” lest foundation 
be given to the idea that airships will be able to compete 
with passenger airplanes on comparatively short distances. 
Such a competition seems rather out of the question because 
airships have not so far exceeded a speed of 65-70 m.p.h., 
whereas airplanes are fast approaching thrice that speed, 
although for air transport an airplane speed of about 90 m.p.h. 
will, mainly for reasons of economy in fuel consumption, 
hardly be exceeded for some time to come. 

But where the large rigid airship looms up as an important 
means of rapid transit is on routes of several thousand miles 
length. such as New York-London, New York-San Francisco, 
San Franciseo-Tokio, New York-Panama-Buenos Ayres, ete. 
Over such distances, with but a few ports of eall, a speed of 
70 m.p.h. will be entirely sufficient for competing with the 
combined railway and steamship services, and constitute no 
handicap against the superior speed of the airplane because of 
the much greater safety and comfort afforded by the airship. 

The fact that in the airship sustentation and propulsion are 
independent from one another is an asset which cannot be 
valued highly enough in the transportation of passengers, 
particularly on long overseas routes; indeed, the feeling of 
security imparted by the knowledge that an engine failure 
does not necessitate a foreed landing will be one of the most 
important factors leading to the speedy advent of travel by 
air. With the risk of fire eliminated, there is no reason why a 
rigid airship should not be made as safe as a transatlantic 
liner, given proper engineering talent and materials of c¢on- 
struction. Balloon fabries lined with goldbeater’s skin have 
more recently been developed which lose but one-fifth of one 
per cent gas in 24 hours, which comes to say that an airship 
having its gas chambers made of this material would lose 
through diffusion but 6 per cent of its buoyaney in a month. 
These figures apply to hydrogen, and though no data are at 
hand in this respect regarding helium, it is stated on good 
authority that this gas leaks even less rapidly than hydrogen. 
It should further be noted that the Germans have perfected 
an apparatus by means of which losses of buoyancy may be 
eompensated for in flight; this consists essentially of a tank 
containing compressed hydrogen whieh is connected with the 


gas chambers, and is operated from the navigating room. 
Consequently it may be said without exaggeration that the 
modern rigid airship possesses, for all practical purposes, an 


almost indefinite buoyaney 


Another important point in 
ts great weight 


favor of the airship is that 
earrving capacity permits the use of much 
heavier, and therefore more reliable, engines than can be 


fitted to airplanes. he German Maybach engine is a fitting 
illustration of this contention. And for the same reason 
passenger accommodations may be made much more com 


fortable than on airplanes, to whieh factor the great natural 
stability of large airships contributes in no immaterial degree. 

A final point deserving emphasis is that the independent 
sustentation characterizing airships is likely to solve one of the 
most serious problems confronting the wide application of 
air transport, namely, that of flying and landing in foggy 
weather. Since fog and wind are never co-existent, a fog- 
bound airship will be able to stop its engines, or slow them 
down to a safe rate of speed, without the risk of being blown 
out of its course; perhaps it will be compelled to float motion- 
less for a day or two before a wind clears away the fog, 
just like steamships are held up by fog off a harbor. But, 
regardless of this inconvenience, the mere fact that the airship 
ean stay aloft without expending fuel, and not jeopardize the 
safety of passengers and crew through a forced landing, 
constitute to one’s mind such an element of insurance for safe 
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air travel as to appeal with particular forcefulness to the 
conservative public. 

Of course, one is quite familiar with the one great objection 
often made against the use of airships as carriers of passengers 
and goods: the very great cost, as compared to the airplane, 
involved in their construction as well as in the establishment 
of factories, airship hangars, gas generating plants, ete. 
This is quite a serious item, but if one considers the promising 
commercial future of the helium airship—which is based on 
solid facts, and not fancies—it does not seem as if the ques- 
tion of cost would be sufficiently important as to check its 
quick development. In fact no human enterprise was ever 
held up by mere considerations of cost, provided the progress 
to be achieved thereby warranted the expenditure. 
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It may also be objected to the use of airships as passenger 
earriers that to land them in high winds is an extremely 
delicate operation, one requiring very high skill on the part 
of both navigating and ground crews. This is readily con- 
ceded, but the same objection applies in a similar degree to 
the weight-carrying airplanes of large proportions, except 
that the airship will in all probabilities be able to stand up 
in a storm much longer than the airplane. In both cases 
highly skilled crews and properly equipped air ports are the 
principal insurance against untoward accidents. 

Taken as a whole, the military and commercial outlook 
opened by the advent of the helium-filled airship are so im- 
portant as to warrant one to say, without overstating the 
case, that a new era is opening in the history of aeronautics. 


The Case for the Airship’ 


By W. Lockwood Marsh 


Before launching into details it may be advisable to set forth 
the salient features of lighter-than-air and heavier-than-air 
craft, respectively, as I see them. 

In the case of the airship the main characteristics are: 

(1) Long endurance. 

2) The ability to carry heavy loads, a corollary of (1). 

(3) Variation of speed. 

(4) Reliability: by which is meant freedom from liability 
to mechanical breakdown during flight. 

(5) Comfort. 

(6) Security: an airship need not descend in unfavorable 
country even if the engines fail. 

The airplane, on the other hand, bases its claims on the fol- 
lowing points: 

(1) High speed. 

(2) Low cost of production and maintenance. 

(3 Ease of housing. 

It is untmuestionably her long endurance and great weight- 
carrying capacity which give the airship her chief advantage 
over the airplane. It will, no doubt, be conceded that in spite 
of the stimulus of war the airship is at the present time little 
further advanced in development than the airplane was, say, 
at the beginning of 1915; and yet already airships have visited 
this country which could with ease fly from England to Amer- 
ica carrying a considerable load of merchandise. A present- 
day Zeppelin has a gross lift of 65 tons, of which some 58 per 
cent is available for crew, fuel, ballast, merchandise, ete. If 
we take the distance across the Atlantic in a direct line as 
2000 miles, we get the following disposition of our load of 38 
tons: 


Tons 

en eg Se er ed 2. 

ME oa, ie a Ei oe aT wa 2.0 

I oo Ra ae hi eee 12.0 

SE Ne <x bina hola See dk ohaeee As oe eee 2.0 

eee (Re. GNF ix acess cane es 1.0 
Piss 6 neu t nese tecehenewans 19.3—say 20 tons 


This leaves 18 tons available for freight. These figures are 
based on the ship maintaining a constant speed of 50 m.p.h., 
at which she would do the journey in 40 hr., consuming 650 Ib. 
of gasoline per hour. 

This represents what a rigid airship of slightly over capacity 
can do today, and is given as an indication of what is possible 
in a comparatively early stage of development. 

No one who has considered rigid airship design and studied 
the rapid strides which airplanes have made in the last three 
and a half years can doubt for a moment that an airship could 
be built in the course of the next two years which would have 
a disposable lift (or, in airplane parlance, a “useful load ”) 
of over 200 tons, giving it an endurance of anything up to 
three weeks at a speed of 40-45 m.p.h. 

I am endeavoring to state the case as moderately as possible, 
and am therefore purposely putting the speed at a low figure. 
I believe I am correct in estimating the full speed of a modern 


* Courtesy of Aeronautics 


Zeppelin at 75 m.p.h. I shall not be too optimistic in claiming 
80 m.p.h. as a conservative figure for the future. 

It has been stated above that the airplane is notable for its 
speed. This is unquestionably true of small machines of the 
scout type, but it is at least doubtful whether a Handley-Page, 
for instance, can attain more than about 90 m.p.h. at the height 
of which it would be compelled to fly in a long overseas or 
cross-country journey. This only gives an advantage of 15 
m.p.h. over the full speed of the rigid airship, so there is not, 
after all, so very much difference. 

When considering the airplane as a commercial vehicle peo- 
ple have a happy knack of speaking glibly of speeds of 120 
m.p.h. or more, ignoring the fact that speeds of this nature 
are only to be met with in small high-speed machines which 
are incapable of lifting anything beyond themselves, their 
erew and fuel for about eight hours’ flight as an absolute 
maximum. That is to say, they can cover 1000 miles, but with 
no commercial load. 

It is obviously ridiculous to consider the commercial future 
of a machine which is incapable of carrying a commercial load, 
even supposing it were able to hurtle itself through the air at 
the velocity of sound. 

After all, an average speed of 50 m.p.h. throughout a jour- 
ney is some 10 miles an hour faster than the ordinary express 
train and somewhere near double that of a steamship. 

Which brings us to the question of the weight-carrying pos- 
sibilities of the two types of aircraft in the future. 

As has already been stated, the percentage of disposable 
lift to gross lift in a modern Zeppelin is some 58 per cent, 
or 38 tons. 

In an airship the capacity, and therefore the gross lift, in- 
creases as the cube of the dimensions, so that a comparatively 
small inerease in size is accompanied by an enormous gain in 
lift, while the resulting inerease in the weight of the structure 
is nothing like proportional. In fact, in the case of military 
airships a really big ship—say of 10,000,000 cu. ft. capacity— 
would unquestionably have something approaching 70 per cent 
of its gross lift available for crew, fuel, freight, ete. A com- 
mercial airship would undoubtedly have a heavier frame- 
work for various reasons, but there is little doubt that 60 per 
cent is by no means an optimistic figure. 

In the ease of an airplane, on the other hand, the gain in 
gross lift is theoretically only proportional to the increase in 
area, and even that is optimistic. Every foot of span added 
to an airplane means not only the additional weight of the 
extra material, but necessitates adding proportionately to the 
weight of previous spans to give the necessary strength to re- 
sist the increased bending moment; with the result that a time 
arrives when any further increase will actually result in a loss, 
instead of a gain, in lift. 

This limit is put by Mr. Lanchester at about 160 ft., and 
even if this figure be pessimistic the principle remains the 
same. 

Another way of looking at this point is that in airship and 
airplane alike the weight increases in direct proportion to the 
superficial area, the strength being inversely proportional to 
the linear dimensions. Where the airship has the advantage 
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is that the lifting power increases with the cube of the dimen- 
sions, while in the airplane only with the square. 

The load-carrying efficiency (percentage of useful load to 
gross lift) of a large airplane is little, if any, more than that 
of a small seout—about 33 per cent—as compared with the 
58 per cent of a present-day rigid airship. Added to that is 
the fact just stated, that the airship gains in such efficiency by 
increase in size while the airplane does not. 

Paradoxical as it may seem at first sight, speed is another 
factor in which the big airship has a relative advantage over 
the large airplane. 

The Zeppelins of the beginning of the war had a speed of 
some 45 m.p.h., with a capacity of 1,000,000 eu. ft. The mod- 
ern Zeppelin, of a little over 2,000,000 eu. ft., attains 75 
m.p.h. 

On the other side of the picture we have a scout airplane 
with a speed of about 150 m.p.h., as against the 90 m.p.h. of 
the large bomber. 

This is the practical demonstration of the theoretical truth 
that in the airship inerease in size can be, and is, accompanied 
by inerease in speed, while the reverse is the case with the ai 
plane. 

It can be proved that with an airship the resistance is pro 
portioned to W °/:, whereas in an airplane it is proportioned 
to W—W, being the gross lift (gross weight when fully loaded ) 
in each case; which is the mathematical method of stating the 
same fact. 

Another point to be considered in this connection is the 
inherent characteristic of the heavier-than-air type that a con 
siderable portion of the power is expended merely in enabling 
the machine to fly, while in the airship the whole thrust is de- 
voted to the attainment of speed. 

In facet, it is probably true to say that an airplane of the 
same weight-carrying capacity as a modern rigid airship would 
actually be slower. 

We in the aeronautical world are indebted to Mr. Lanchester 
for pointing out that one of the best methods of comparing 
the efficiency of different methods of transport is to take the 
resistance (or thrust required) as a percentage of the total 
weight, which gives what is known as the coefficient of tractive 
resistance. Mr. Lanchester, in his book “ The Flying Machine 
from an Engineering Standpoint,” gives the following figures 
for motor vehicles, railway trains, cargo boats and airplanes, 
respectively—to which I have added that of a 60-ton airship 
at a speed of 60 m.p.h.: 





COEFFICIENTS OF TRACTIVE RESISTANCE 


Per cent 


Solid rubber-tired motor vehicles......... 3.00 
Railway trains (normally)............. 1.00 
IE MOM a peciccesccassscesen (0.25 
CE SE cade knee as sevent tense cies 15.00 
DP cikehee cans zanesnesesovedasenes $.00 


It may be added as an example of the advantage of an air 
ship’s ability to reduce its speed that the coefficient of tractive 
resistance of the same airship at 45 m.p.h. falls to 1.92 per 
cent, or less than that of a motor-car. 

Again, if we double the volume of our airship (which onl) 
means a 20 per cent increase in dimensions), the tractive re- 
sistance coefficient at 60 m.p.h. is only 2.72 per cent, while at 
45 m.p.h. it in this case is as low as 1.36 per cent—very little 
more than that of a railway train. 

If we go a step further and consider a 10,000,000 eu. ft. 
rigid airship, having a disposable lift of some 200 tons, with 
the same coefficient as the 60-ton airship at 60 m.p.h., she 
would have a speed of 80 m.p.h. 

Those who decry the airship frequently seoff at the number 
of men required to handle one of these craft when landing or 
getting away, but they forget the amount of truing up that a 
large airplane constantly requires, necessitating the employ- 
ment of quite a surprisingly large body of skilled mechanics. 
Besides, one has seén pictures of large airplanes—though it is 
irue they actually land without outside assistance—being re- 
turned to their sheds with the aid of motor tractors or a squad 
of men numbering at least twenty. Assuming that a rigid 
airship needs ten times this number, its useful load-carrying 
capacity is 38 tons as against the 2 tons of the airplane, 
which one fancies works out favorably to the airship in 
pounds of commercial load per man employed. In this con- 


AVIATION 


January 1, 1919 


nection one would like to see published the hours of flying 
carried out per man employed in the Airship Service as com 
pared with airplanes during the present war.* 

Earlier in this article low cost of production has been set 
down as one of the points in favor of the airplane, but it 
must not be forgotten that there is relativity in all things. 
The correct way to look at this is to consider the cost per 
pound of commercial loads carried—as in the case of man 
power. 

It is diffieult to get figures, but if $500,000 be taken as the 
cost of a 60-ton airship having a disposable lift of 38 tons, 
and $30,000 as the price of a 5-ton airplane with a useful 
load of 2 tons, probably neither disparagement nor undue 
advantage will be given to either. Curiously enough, this 
comes out at approximately the same sum ($6.60) per pound 
of commercial load carried in each ease. But it would take 
nineteen of the airplanes to do the work of one rigid airship, 
and each of them would only be able to cover a maximum 
of about 900 miles as against the 2000 miles of the airship. 
So, as a commercial proposition, | faney the airship would 
pull. 

Maintenance unfortunately 
mate even approximately, though the airplane will probably 
have some advantage here; but whether that advantage would 
be maintained if the sum were worked out on the principle of 
commercial is an interesting problem 
whieh only a practical trial can solve. 

Having dealt with the more theoretical side of the case, | 
now propose to put forward the peaceful uses to which the 
airship could be put. Up to the present I have been dealing 
mainly with the rigid type, though, of course, the main prin 
ciples are equally applicable to the non-rigid and semi-rigid 
classes of airship. 

From the purely pleasure point of view the airship has 
many advantages over the airplane, as I think most people 
who have had experience of both types will agree. 

In the first place, to the mind of the novice there is un- 
questionably a feeling of security—far be it from mé to say 
whether real or only imaginary—about having a comfortable 
“ gas-bag” above the head. It has the disadvantage of keep- 
ing off the sun, but otherwise gives the sense of very present 
help in time of trouble—as ran the schoolboy’s definition of 
a hie, 

Then there is the question of comfort. No one can deny 
that the accommodation in even a large airplane is, to say the 
least, cramped. Now in quite a moderate sized non-rigid air- 
ship of about 400,000 eu. ft. there is ample head-room for a 
straight walk of 20-30 ft. from end to end of the ear, and in 
the large rigid airship there is not only plenty of space in 
the gondola, but one ean, if one so desires, take a walk in the 
keel of 400 or 500 ft. in length. 

Another point in which the airship gains is in her ability 
to eruise at low heights. To insure a modicum of safety in 
landing in the event of engine failure, an airplane is com- 
pelled to fly at a height of at least 5000 ft., if not higher. 
Apart from the obvious joy of getting up into the sunshine 
on a day of low-lying clouds, the most pleasurable height for 
aerial cruising is undoubtedly between 500 to 1000 ft., at 
which height one gets a wholly delightful perspective view of 
the countryside. Here again the psychologieal—or should it 
be physiological ? flying comes in, as to many 
people the idea of being at great heights above the ground 
inspires feelings of discomfort, if not terror. There is a 
strong feeling of loneliness and separation from human inter 
eourse when sitting in the cockpit of an airplane at big heights 
whieh is most unnerving to the novice, however ridiculous it 
may seem to the hardened aviator. 

The ideal pleasure craft for the wealthy man of the future 
would be a non-rigid airship of about 100,000 eu. ft. capacity 
with a comfortable totally enclosed four-seater car, driven by 
two engines of some 100 hp. each. This would have a full 
speed of about 60-65 m.p.h., with an endurance of 15 or 16 
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* A semi-official statement on the work of the British Airship. Service 
during the war, which has been issued by the British Air Ministry 
since this article was written, shows that the author is correct in 
his assumption that airships are more economical in man-power than 
heavier-than-air craft. The figures given show that airships employed 
1.62 men per hour flown, as against 3.52 for airplanes and seaplanes, 
and flew 1.04 hours per man employed, as against 0.40 for airplanes 
airships employed only 42 per cent 
for flights of equal 
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hours, but would be at its best when jogging along at about 
45 m.p.h., which it could do for about 24 hours. The cost 
would be considerably less than that of a yacht, and in mod- 
erate weather the ship could be moored out under the lee of a 
belt of trees or even to a buoy on the water. 

Then there is the non-rigid of about 500,000 ecu. ft. capacity, 
necessitating a crew of five or six and carrying ten or a dozen 
passengers, with a large roomy car with facilities for cooking 
and even sleeping accommodation. The two engines, totaling 
about 600 hp., would be so far removed and well silenced as 
to be seareely noticeable. The speed would be about 65-70 
m.p.h., and the endufance 24 hr, or so at full speed and about 
214 days at 45 m.p.h. * 

The possibilities of non-rigid airships larger than this are 
difficult to set out, as there is little or no experience to guide 
one, but there is little doubt that a ship of some 800,000 eu. 
ft. capacity could be built, which should be able to carry 20 
or 30 passengers, having a full speed of about 70 m.p.h., 
which it could maintain for two days or more, the endurance 
at 45 m.p.h. being, probably in the neighborhood or five or 
six days. This ship would be able to cross the Atlantic. 

To leave the non-rigid, the rigid airship has, of course, end- 
less possibilities, both as a passenger vehicle and for commer- 
cial transport. 

A present-day Zeppelin could carry some 18 tons of freight 
across to America, and the really big ship—it must be remem- 
bered that up to the present we have been talking of lighter- 
than-air midgets—could transport at least 150 tons the same 
distance. 

This ship would, of course, be built on some simple method 
of steel construction in place of the somewhat flimsy and com- 
plicated built-up girders of duralumin at present used, and 
her outer cover would be something almost in the nature of 
coarse canvas, thoroughly waterproof, so that she would 
be able to live entirely in the open, with the result that she 
could take the air in practically any weather, 
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The most suitable commercial routes for airships would be 
those requiring’ a non-stop run of upwards of 1000 miles, 
involving at present both sea and land transit, as the cost 
and delay of transshipment would be avoided. 

Airship routes could be run to India via Alexandria and 
the Red Sea; to Australia via Cape Town, and thence to New 
Zealand, besides many others which suggest themselves. 

A shed would not be required at more frequent intervals 
than about every 2000 miles, intermediate stopping places (if 
required) consisting merely of a landing ground with mooring 
blocks or a mooring mast, and facilities for replenishing 
with fuel or hydrogen. 

If it were not desired to stop, passengers or mails could 
be delivered and collected by means of airplanes carried on 
the underside of the airship and slipped as required. 

In addition to these, there are many other uses for the 
airship in peace. 

They form an ideal method of making a photographie sur- 
\ey of unexplored territory-—proper plans being subsequently 
drawn from the photographs. The airship could work in con- 
junction with a land exploration party, keeping the latter in 
touch with eivilization, which would enormously improve the 
morale, and supplying them with food by means of para- 
chutes. 

In police work {n outlying portions of the Empire the air- 
ship also could fill a useful role. Punitive expeditions on 
raiding tribes could be carried out almost without the necessity 
for using armed forces, as a load of bombs, scientifically dis- 
tributed among their villages should bring the hardiest sav- 
ages to their knees. 

This article, it may be said in conclusion, is not meant to 
decry the uses of the airplane for short distance mail-carrying 
over routes where high speed is essential, or for other similar 
work, but it is intended to draw attention to the fact that 
there is another elass of aireraft which, owing to its very 
different characteristics, has other uses no less important, and 
certainly very far from negligible. 





Naval Flying 


Now that all restrictions on military news have been lifted 
by the government, it is possible to reveal some details of the 
naval flying boat NC-1, which is one of the largest machines 
of its class ever built and flown. 

The NC-1, familiarly known in the Naval service as the 
Nancy-1, was built by the Curtiss Engineering Corp., Garden 
City, L. L., to the desigus of the Bureau of Construction and 
Repair of the Navy Department, Naval Constructors Hunsaker, 
Richardson, and Westervelt being chiefly responsible for its 


Boat NC-1 


altitude of 2,000 ft. has been reached in 10 min. Sufficient fuel 
and oil is carried on board to give the machine an endurance 
of 13 hr. The fuel tanks hold 300 gal. 

The gross weight of the machine, that is, fully loaded, is 
22,000 lb., and the net weight, 13,000 Ib.; the useful load thus 
amounts to about 414 tons. The crew consists normally of five 
officers and men, two of whom are pilots and sit side-by-side in 
a cockpit provided with dual control. A gunner’s cockpit is 
fitted in the nose of the machine, and another is mounted in the 











THREE-QUARTER FRONT VIEW OF THE NC-1 Navat Fiyine Boat 
‘ Central News Photo Service 


design. Constructed during the war, it was to be a submarine 
chaser, mounting powerful armament; its proportions are 
therefore very impressive. 

The Naney-1 has a maximum span of 126 ft. and an overall 
length of 70 ft.; the chord and gap of the wings are both 12 
[t., and the overall height, measured from the keel to the gun- 
ner's cockpit on the upper wings, is 25 ft. 

The power plant consists of three low-compression (Navy 
type) Liberty engines, developing about 350 hp. each, which 
are mounted between the wings in special nacelles, and actuate 
four-bladed tractor airserews by direct drive. The maximum 
Speed of the Nancy-1 is about 80 m.p.h., and in recent trials an 


middle of the upper wing; access is had to the latter, which 
is not shown in the accompanying illustration, by means of a 
vertical ladder. 

The great possibilities a machine of this type holds forth 
for air transport were strikingly demonstrated on Nov. 8, 1918, 
when the Naney-1 flew with its crew of five and ten passengers 
from New York to Washington, whence it proceeded the same 
day to the naval air station at Hampton Roads, Va. On Nov. 
27 the same machine carried aloft, beside its crew of five, forty- 
five passengers’ at the naval air station at Rockaway, N. Y. In 
both flights Lieut. David H. McCullough, U. S. N., was piloting 
the machine 





















































The report of the British Civil Aerial Transport Commit- 
tee, which was presented to the Air Council nearly six months 
«go, has now been presented to Parliament, but apparently it 
will not be printed until Parliament sits again in the New 
Year. In its issue of November 25 the London Times fore- 
shadowed the lines of the report as follows. 

The original reference was to consider: 

(1) The steps which should be taken with a view to the 
development and regulation after the war of aviation for 
civil and commercial purposes, from a domestic, an Imperial, 
and an international standpoint. 

(2) The extent to which it will be possible to utilize for 
the above purpose the trained personnel of the aireraft, which 
the conclusion of peace may leave surplus to the requirements 
of the Naval and Military Air Services of the United King 
com and Overseas Dominions. 


Composition of Committee 


The Committee, which has undergone some changes since its 
uppointment in May last year, was a large and representative 
It included Sir Richard Glazebrook,eF.R.S., Mr. G. Holt 
Thomas, Mr. Claude Johnson, Mr. F. W. Lanchester, Mr. T. 
Sopwith, Lieut.-Col. M. O’Gorman, Mr. J. D. Siddeley, Maj. 
Gen. R. M. Ruck, C.B., Mr. H. G. Wells, Mr. Butler Aspinall, 
K.C., Mr. Balfour Browne, K.C., Brig.-Gen. Brancker, R.F.C., 
Capt. Vyvyan, R.N.A.S., Col. J. W. Pringle (Board of 
Trade), Sir Mackenzie Chalmers (Home Office), Sir Laurence 
Guillemard (Board of Customs and Exeise), Mr. G. E. P. 
Murray (Post Office), Mr. G. E. A. Grindle (Colonial Office), 
the Duke of Atholl, Lord Sydenham, Lord Montagu of Beau- 
lieu, the Earl of Drogheda (Foreign Office), Mr. Joynson- 
Hicks, M.P., Mr. Tyson Wilson, M.P., Mr. A. E. Berriman, 
Mr. G. B. Cockburn, Mr. H. White-Smith, and representatives 
of all the self-governing Dominions. Lord Northeliffe, who 
was the original chairman, had time only to preside at the 
first meeting before he left for the United States as head of 
the British War Mission. Major Baird, M.P., was the deputy- 
chairman. 


one, 


Terms of Reference of No. 1 Committee 


It was soon found that the Committee was far too large, 
and accordingly it divided into several special committees, the 
10st important perhaps being No. 1, under the chairmanship 
ot Lord Sydenham, whose task was to advise on policy and 
necessary legislation, with special reference to: 

(1) The attitude to be adopted by the State with regard 
to national sovereignty in the air, and international questions 
connected with aerial transport. 

(2) The question of State ownership (if any) or of neces 
sary State control and Customs, quarantine, 
and aliens. 

(3) Necessary amendment of the common and statute law 
as to the air covering private property, and as to compulsory 
purehase of land for aerodromes and landing grounds. 

(4) The principles of liability for damage caused by or to 
aireraft. 


regulations of 


Sovereignty of the Air 


These questions raised at once the initial difficulty of the 
sovereignty of the air, that is to say, whether the old doctrine 
that the owner of a piece of land possessed rights usque ad 
coelum existed up to the present moment and should e:ist for 
all time. This question had been discussed as an international 
one when a convention sat in Paris in order to deal with the 
nehts of international aviation, and that convention failed 
largely over this question, the Germans holding that it was idle 
to restrict the right of flying over private lands and claiming 
“the freedom of the air” in a sense which would allow of 
machines flying, for example, over Portsmouth Harbor. The 
British delegates, on the contrary, having in view, perhaps, 
what afterwards occurred, took the contrary view, and held 
that there must be sovereign rights in any State to control the 
passage and use of its own air. The Committee came to the 
conclusion that in any legislation there must be an assertion 
of the “sovereignty and rightful jurisdiction of the Crown 
ever the air superincumbent on all parts of His Majesty’s 
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Dominions and the territorial waters adjacent thereto.” 


They 
added that, in their opinion, the ordinary three-mile limit of 
territorial waters would not be sufficient for what may be 


ealled “territorial air,” and they redrafted the original 
International Convention for submission to the Foreign Office, 
and, it is hoped, for the consideration of another conference 
to be ealled shortly. It is regarded as of the highest impor- 
tanee that this conference should be called immediately. At 
present there are no regulations governing flying on the Con- 
tinent or foreign flying here. Methods of identification, of 
inspection, of passports, of Customs, the provision of landing 
stages, and the thousand and one matters which require con- 
sideration and settlement in regard to the new method of 
transport are still unsettled, and whether or not Germany 
takes part in the conference, it is essential, in order that the 
change from military to civil aviation should not be delayed 
und complicated, that the conference should get to work at 


once. 


Ownership of the Air 


Committee No. 1 also drafted the clauses of an Aerial Nay- 
igation Bill dealing with such points as the qualifications for 
owning aireraft, registration, certificates of air-worthiness, 
certificates of officers, regulations dealing with collisions, iden- 
tifications, papers, signals, Customs, and the Post Office. 

The other important question which came before the Com- 
mittee was the ownership of air by the individual landowner, 
and the Committee came to the conelusion that no action for 
trespass lie, e cept for material damage, but that a 
ight of action for trespass should include one for injury 
caused by the assembly of persons on the landing or ascent of 
aircraft elsewhere than at authorized aerodromes, and in an 
action for trespass the obligation on the aviator should be 
absolute, it not being necessary to prove negligence against 
him. Under the present law grave damage may be caused to 
a man or his property by a moving vehicle without any right 
of redress. If, for instance, a man is run over in the street 
by a motor-omnibus, he cannot obtain damages unless he 
proves that the driver was in some way negligent, but the 
Cummittee felt that in the case of a machine falling from the 
skies killing or injuring either the landowner or, say, his 
poultry, it would be impossible to prove negligence on the 
part of the airman, and that accordingly in such a case the 
actual machine causing the damage should be responsible, even 
taough the fall might be caused by collision with another ma- 
chine whose pilot was the guilty party. 


should 


Commercial Transport 


The second Special Committee dealt with the scientific and 
technical side of aeronauties with a view to ascertaining what 
could be done in commercial transport by the then existing 
machines, and they took as their standards four machines- 
the Handley-Page, the de Havilland, the R.E.8, and the Sop- 
vith “ Pup.” 

The Committee arrived at six 
airplanes, as follows: 

(1) That for commercial success speed is probably the most 


definite conelusions about 


material factor. 

(2) That for commercial suecess the speed needed depends 
very largely on the conditions of competing methods. Be- 
tween large centers connected by direct high speed railways, 
speeds of 100 miles per hour are desirable; but for linking 
places between which the railway service is slow or inter- 
rupted by sea crossings, lower speeds will be found commer- 
cially practicable. 

(3) That at present stages of about 500 miles would be the 
normal limit, but that it will be desirable from the commer- 
cia! point of view that stages should be as long as possible. 

(4) That it is desirable as speedily as possible to develop 
the existing facilities for night flying, especially for the car: 
riage of mails. 

(5) That heavy loading is necessary for commercial suc- 
cess, but since this will involve a high landing speed, develop- 
ment of land and air brakes is necessary. 

(6) That in view of certain disadvantages of high landing 
speed, efforts should be made to keep loading as low 4s 
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possible consistently with securing a commercial rate of speed, 
auc to provide for aerodromes and landing places possessing 
the best possible surfaces, and that it may well be hoped that 
future inventions and improvements in design will enable a 
lower landing speed to be attained without sacrifice of flying 
speed. 


Future Developments 


The Committee also had to consider whether there was a 
possibility of unexpected inventions modifying the lines of 
present development, but they came to the conclusion that this 
was not so, and that while there would be considerable devel- 
epment in the existing appliances for flying there was no 
prospect of more than quantitative modifications of existing 
conditions. The existing airplane will be improved. Such 
things as folding wings, already used in the Handley-Page 
machine, will no doubt be inereased, and an all-round im- 
provement in engines is still certain to come. A very great 
improvement has taken place, in fact, since the Committee sat. 


State Encouragement 


The Committee felt that every effort should be made by 
State aid or State encouragement to widen the basis of fuel 
production and to prevent the great interests both of aerial 
navigation and of automobilism being dependent on fuel of 
any one kind, particularly if it comes from overseas. The im- 
portance of this point has been emphasized during the recent 
war, in which the civilian consumption of gasoline has been 
so severely restricted. ‘The Committee also considered at 
creat length definite air routes, such as from London to 
Kdnburgh, Glasgow, Dublin, the Riviera, Russia, and South 
Africa. 


Provision of Aerodromes 


The mere provision of airplanes is a small part of the 
question of commercial aviation. The provision of aerodromes 
and landing stages is urgently needed, and without compulsory 
powers of purchase, of course, is more difficult. The whole 
question of landing grounds, in regard to which the military 
side of aviation has afforded ample experience, had to be con- 
sidered, and the Committee concluded that landing grounds 
should : 

(1) Bear some reference to the direction of the main aerial 
reutes ; 

(2) Be sufficiently far from the centers of cities to be fairly 
clear of houses in the direction of flight; 

(3) Be unlikely to be shut in by buildings in the immediate 
future ; 

(4) Be as far as possible clear of railways, telegraphs, 
trees, and other obstruétions; 

(5) Be situated on ground as far as possible free from 
mist or fogs; 

(6) Be provided with adequate water supply, telephone 
ecunections, and good facilities for rail, tram, omnibus, and 
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motor traftie with the different districts of the cities to be 
visited ; 
(7) Be capable of expansion. 


Advantages of Aircraft 


The Second Committee also came to the conclusion that the 
use of aircraft would be advantageous: 

(1) In the ease of mails, by competing with the telegraph 
service, or by estublishing a new type of express letter service ; 

(2) In the ease of passengers, by affording rapid transit 
cver long distances, particularly where the journey includes 
a sea crossing; and 

(3) By enabling ordinary merchandise, commercial samples, 
cte., to be carried more rapidly than by any other means. 

The Committee, however, came to the conclusion that prob- 
ably one of the first methods of employing airplanes for the 
transport of passengers might lie, not in a regular service, but 
in the oceasional and increasing use of single machines for 
rapid journeys. 


Work of Other Committees 


The third, fourth, and fifth special committees were of a 
tore technical character. The third dealing with production 
throughout the Empire of the necessary types of aireraft for 
organized aerial services, the ‘fourth with the possibility of 
setting up a mode! type of industrial organization applicable 
io the whole of the labor employed in aireraft manufacture 
and transport; and the fifth with aeronautical inventions and 
experiments, research in regard to meteorology, and investiga- 
tion of accidents. 


Position of the State 


One question was discussed in several of the committees 
and in the Main Committee, which will have to be settled by 
Parliament—namely, whether commercial flying is to be un- 
certaken as a big experiment in State Socialism, or whether 
it is to be intrusted to individual enterprise, supplemented, so 
far as landing stages are concerned, by the assistance of the 
existing military erganization or the exercise by the State of 
compulsory power of purchase. Some members of the Com- 
mittee were obviousiy inclined to favor a State experiment, 
but Committee No. 1, presided over by Lord Sydenham, re- 
ported in favor of State encouragement of private enterprise, 
and against what may be called a State Socialistie experiment. 
It is claimed by many that the new industry should be as free 
from State control as possible. A private firm, it is urged, 
can properly risk its capital in exploiting a promising new 
invention or development, but a State department would be 
in the position of a trustee, would think twice or thrice before 
risking the necessary funds, and would be responsible to Par- 
liament for its actioi. During the war the Air Council has 
admittedly made boid experiments, but it is pointed out that 
in so doing the Department has been untrammeled by Parlia- 
ment, and has beer tree to incur an e pense unthinkable in 
jroace time. 
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Reports on the performance of the Air Mail Service during 
the month of November, and on the cost of operation and 
maintenance in October, have been issued by Second Assistant 
Postmaster Otto Praeger, and are printed herewith. 

Some considerable changes have recently taken place in the 
Air Mail Service, one among these being the resignation of 
Capt. B. B. Lipsner, superintendent of the service, and a gen- 
eral reorganization of the staff work. Two sections have been 
created, one on flying operations, and the other on maintenance 
and equipment. Lieut. J. C. Edgerton, who had been one of 
the postal aviators while the service was operated by the War 
Department, has resigned from the Army to take charge of 
the Section on Flying Operations. Dr. L. T. Bussler, who 
served on General Pershing’s staff in Mexico, and subsequently 
as adjutant and instructor to the West Virginia Flying Corps 
Unit, which went to France, has been appointed Chief of the 
Maintenance and Equipment Section. 





PERFORMANCDB OF AVIATORS, NOVEMBER, 1918 
Total possible number of flights. 104 
Total possible mileage......... ae 11.336 
Total perfect (uninterrupted) flights mad 102 
Total interrupted flights made......... 2 
Forced Landings 
Inter Uncom 
Perfect Flights. rupted pleted rota! 
Pilot. No. Miles. Flights. Flights. No Miles 
Dana C. DeHart.... 28 3,052 0 7) 28 3,052 
Robt. F. Shank. . ‘ 16 1,744 0 0 16 1,744 
Max Miller ... sas ae 3,488 0 0 32 3488 
Edw. V. Gardne1 ae 1,308 0 2 14 1,526 
Louis Gertson . i £36 0 0 } $36 
Lawton V. Smith 10 1,090 0 0 10 1.090 
Total... 102 11,118 0 2 104 11,326 
SERVICE AND UNIT COST. OCTOBER, 1918 
rotal Miles Run 
Airplane Gall. Time Run. Total per Gallon Cost Cost 
No. of Gas. Hr. Min. Miles Run. of Gas. per Hour. per Mik 
Bic $0.60. 408 411 36 33 2,630 6.39 $29.50 $0.4100 
le dy at dew 451 38 13 2.954 6.54 29.65 836 
ere 488 39. 5 2,964 6.07 31.81 4276 
Dis waeaoes 175 24 34 SO4 5.10 43.38 1,1921 
Gocceces 205 20 46 1,452 4.92 47.11 T38 
88262. 18 ~ ies a i 
$8274. 241 17 50 1,190 4$.95 45.00 6745 
38275. 45 2 09 180 4$.00 299.95 , DRVZT 
88278... 2 ; 608 320 7.61 192.21 1.882) 
39365... 60 ‘ ; - ; 
39366... 67* 0 OS ST 1.29 574.54 6.3837 
Total. 2,295 184 02 12,671 5.52 $53.48 $0. 7767 
* Leakage. 
COST OF OPERATION AND 
Rent, Light, 
Motor Fuel, Power, 
Airplane Grease Office Cycles, Telephone Miscel 
No. and Oil. Force. Trucks. and Water. laneous. 
Bee att $26.75 $39.50 $31.3: $39.55 $61.25 
a 44.51 39.50 31. 39.55 61.26 
eas oueae 387.87 39.50 31.; 39.55 61.26 
A ee 12.21 39.50 31.; 39.55 61.26 
PT SEN 22.19 39.50 31.: 39.56 61.26 
38262... 2.20 39.50 o1.é 39.56 61.26 
38274 14.82 39.50 31.; 39.56 61.26 
38275 2.61 39.50 $1.3 39.56 61.26 
38278 5.36 39.50 $1.3 39.56 61.26 
89365 39.50 31.: 39.56 61.26 
Ds ccanctded 39.50 31. 39.56 61.26 
$703.67 $168.32 $434.50 $344.53 $435.12 $673.85 
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Date, 1918 


November. 1 
1 436 5 58 
2 $36 5 D4 
$36 6 O3 
o 436 5 37 
6 436 49 
7 136 5 30 
Ss 156 a 36 
9 $36 6 33 
11 £56 D 3s 
12 436 5 18 
13 564 7.) 
14 436 5 44 
15 £36 5 34 
16 436 6 20 
LS 201 O4 
1!) $55 ’ 1 
20 £36 G 34 
21 £36 » ol 
2a 156 ) 4S 
25 654 v 18 
25 872 12 30 
26 654 S 46 
27 $565 6 49 
25 $56 7 21 
av 136 o 24 
iO $36 6 Ov 
l 101 14 OG 

No N urs dead 
XI 

1 Viles ioun., 

Leg from Washington 
Leg from Philadelphia 

Miles flown for 
trip have been made, 

The aim is to get exactly 
with the mail service each 
should be indicated. 

2. Hours of fiying. 

To include the actual hours 


with m: 


iil 


AIR MAIL OPERATION, NOVEMBER, 


Miles 


3. Mail carried. 
In this column, 


O. give 
$. Pe 


Ss 


ent of 


under A, 
pounds of ordinary mail. 


Hours 


of Flying. 
Flown. Hrs.Min. 


performance. 


Round trip Washington-New 


ued at 


close of 


AINTENANCE, 


Pilot's 
Actual 

Time 
$241.55 


252.50 


= 
» 


per cent 


day 





OCTOBER, 


‘LANATION OF 


to Philadelphia 


the 
day. 


Performance and Cost of the Air Mail Service 


1918 


Per Cent of 


Mail Carried. 
\ 0 
a ee een 
261% 609 
10 509 
50 572 
32% 531 
31 6038 
35 59S 
3514 605 
44 575 
41 444 
31% 576 
291% 666 
30 567 
31% 589% 
301 507 
31 n29 
35 652 
41, 305 
291, 582 
3514 626 
_—* $21 
3044 1.236% 
34° 89314 
30 624 — 
311%4 508 
28 615 
41 625 
SST 15,966% 


New York... 


the day, whether one, two, three or 


number of 


TABULATION 


miles flown 





Perform-  -—Arrival, 

ance. Wash. NP? 
100 “4.30 2.25 
100 3.35 2.40 
100 3.54 2.10 
100 2.55 2.59 
100 2.48 3.12 
100 3.00 2.50 
100 2.45 8.05 
100 4.10 2.25 
100 3.01 2.56 
100 2.43 3.03 
100 3.10 2.40 
100 3.48 2.20 
100 3.40 1.55 
100 4.12 3.05 
50 11.25p.m. 2.56 
100 4.00 2.00 
100 4.05 2.40 
100 3.45 2.40 
100 3.20 2.35 
100 3.25 3.08 
100 4.01 2.42 
100 3.21 2.53 
100 4.08 2.50 
100 3.26 2.47 
100 3.40 2.00 
100 4.32 1.50 


flying for the month, 10 hrs. 41 min. 


....128 miles 


90 miles 


four legs of the 


connection 


Therefore, mileage of partial trips 


minutes the machine 


if completed by aeroplane and not by 


1918 








Repairs 


and Interest 

Mechanics and Helpers. Acces- on In 
On Plane. Shop Time. sories. vestment, 
$187.61 $40.88 $64.40 $101.97 
191.63 40.88 79.93 101.97 
195.80 40.88 194.35 101.97 
40.88 203.00 101.98 
10.88 37.55 101.98 

40.87 30.36 101.98 

40.87 , ¢ 101.98 

40.87 2.3 101.98 

30. 40.87 5.00 101.98 

52. 40.87 14.49 101.98 
64.67 40.87 36.25 101.98 
$1,480.31 $449.62 $1,565.63 $1,121.75 


Depart 
mental 
Overhead 
Charge. 
$113.49 


$9 G9 Go G8 SO Oe 
be pe 
WO 


i 
i) 


(el eet ee ol ed 


Wes d 


$1,% 


bo 
- 
os 





is in 


the air 


give pounds of aeroplane mail; and under 


York consists of four legs, each leg val- 
train 


before 


Total. 
$1,078.51 
1,133.34 
1,267.65 
1,065.79 
978.40 
1,238.67 
802.50 
644.89 
602.26 
474.36 
555.39 





$9,841.76 
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The Standard Single-Seater Mailplane 


The Standard single-seater mailplane is a tractor biplane of Areas of Control System 
; wee ts oR % 7; reyes sno ‘ is fitte Aileron..area,. lower WiNZ..........-++.s06: 24 = sq. ft., unbalanced. 
31 ft. 4 in. span and “6 ft. : overall Jength, and is fitted Aflerom G8OG; WEDGE WIE... 5. vice dcactsa 24 ~=sq. ft., unbalanced. 
with a model I Hispano-Suiza engine, which develops 170 hp. —\ileron of stabilizer..................220005 23.7 sq. ft. 
om . . ae > alae " 99 . anc 

at 1,700 r.p.m. Che machine has a horizontal speed, near the Area of glevaters. pis sinia 81> «0 kn ke ee ee a4. te unbalanced. 
ground, of 100 m.p.h., and climbs 5,300 ft. in 10 min., and Agee a SM ooo etka bos a. ona ok Tea 10.1 sq. ft., unbalanced. 
5 














A Stranparp PostraL AIRPLANE, WITH 150 HP. StmPLEX-H1ISPA NO ENGINE 





10,000 ft. in 24 min. Its best gliding angle is 1 in 8, and its W eight Schedule 
maximum endurance, 3 hours at 5,000 ft., at full speed, that tat eda mee Pounds. 
? ‘ 3 . : ‘ ry Pl i 
1S, approximately 280 miles. Engine complete with carburetor and ignition system 455 
The fuel tanks have a capacity of 60 gal., the oil tanks con- Radiator 2.0.6... eee cee eee eee eee tee teen eee 74.5 
, po : ae ie: . ‘ : 9 wel of Radiator and engine water..........-..--swseeeees 75 
tain 4 gal. The radiator, Livingston nose type, holds 9 gal. o 4 rR ee es pa 
Oil tank empty. § 
PEOGCHEE GHG PEOMCTSE DOW so. digs eb 6 occa dss 27.5 


— "8%" ; 
. ae 31'4% i= 5 
~32%< -—5 8 





an ag SS SS Be aes ee 


Sipe ELEVATION 





Front ELEVATION 


water. The mail compartment is situated in front of pilot’s 
cockpit. 

The machine weighs fully loaded 2,450 lb., with overhang, 
and has a normal mail earrying capacity of 180 lb. The wing 
loading is 7.12 lb. per sq. ft., and the power loading, 14.1 Ib. 
per hp. 

A detailed itemization of the general characteristics follows. 





Vain Dimensions 











I 8 ig wa Ck og inl Sand il ed One ee ee a6 t, FT .m. 

Overall height....... errr Pee ee re re. 10 ft., 10 3/16 in 

Wing action employed... eS re ee eee R. A. F. 15. 

Area of upper wing.... bag, eee elle eRe ee ee Cok 150.9 sq. ft. 

I I ot gk end weaned 138.1 sq. ft 

Total wing area including ailerons.............. 337 sq. ft. 

es ck kn ach as ome 6 5.0 6 Mae ce ae a 

EER TEE EE LG ee 6 ft. 

Aspect ratio upper wing. . Serrrreri 5.2 

EE I Salen i sMaicig neark nae Ox we Witig Seer 31 ft., 4 in. 

Chord lower wing.......... iia Bitenses ap eee 6 ft. 

Aspect ratio lower wing.... ‘ Ch a te. dead aoe 

er 5a d's sass eb eh ee CERT 5 ft., 6 in. 

Stagger in inches........... Ear Pepe S 5 ft. 3 aa ¥ 

Sweepback in degrees..... aa (ice ce 4d od ee 

eo ot RS Sc Se 3) % per cent. PLAN 

Decalage in MNS oho ns indole cd do Base 40g Sb beh ie 0 = ees 

Angle of lower wing chord to propeller axis..... 2% deg. kU” ee : Sa as 5. 0 ewe yA ee 61.5 

Height of axis of propeller above ground with: Papem,. ete. 2 .<: Stee eee ee eee ee ee eens oo 
| 1. Machine resting on ground............+++- 6 ft. 2 ade oe. 

2. Propeller axis in line of flight..............5 ft. P a » Ae st atbland wales ee a 778.5 

Angle between line from base of wheel to C. G. (b) Fuel and Oil on 
with a vertical line when machine is horizontal. 14 deg. Fuel (60 gallons). sees e ence tae 360 

Angle between line joining wheel base and skid Oil ( 4 gallons)...... 5 salah a) ath aa aoa aaa 30 
een arr rs Ore rr 11 deg., 30 min. 


. Paine - . om . : oti 
Stabilizer setting to lower wine chord.......... 0 deg. |) a ‘ wag sae dias cate tan 
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(c) Passengers and Miscellaneous Equipment 




























Rr ae 170 - 

Dashboard instruments ............. , 32.25 

Dn Bocgeeth Succes Se Laace errr ee 62 
ET thins Davie aie & Kad Kew a aes : 264.31 














Marz. COMPARTMENT OF THE STANDARD MAILPLANE 


(d) Mail 


Total 1S) 

ie) Body 
Body fram 219 
Engine bed 14 


The first airplanes to be used in the New York-Chicago 
air mail service typify the transition which the United States 
is making from war to peace and illustrate what is being done 
to turn aeronautics from military to commercial pursuits. 
The plane first to start to Chicago from Belmont Park was a 
Curtiss R-4-L model. This machine is a remodeled type of 
the Curtiss R-4, which was the airplane first used by the 
United States Army in carrying mail from the Texas frontier 
to General Pershing’s Expeditionary Forces in Mexico. Ex 
perience gained in this work enabled the Curtiss Engineering 
Corp. to develop a flying machine for reconnaissance work, 
and this plane, the R-4-L, was constructed while we were at 
war with Germany. 

The Curtiss R-4-L has a wing spread of 48 ft. It is 











The Curtiss R- 





A. Curtiss R-4-L MaILPLANne, 





meen Ome Beet... «<4 cases ante Crk bbe edb @wdece'e 31,3 
Pee BO .2OGe GOURIE. ovo db. vie ck ee 6a titen Be os 23.75 
Total. . CS ead eee sesas decd sereteseéesoevere 288.1 
(tf) Tail Surfaces with Bracing 
i, ns dees eleva tdes se ee eeebee se des Shs 24 
ee rs ee rer re ep eh aR 17.5 
ere POTEET Pe Te TO TT ee ee See 3. 
SS "as oak isn vets Sindh el tein ele dae die mein a bce c 9.5 
i: a ee, WHO, COR. iin 6k 4c bad 40 20 ad ote woken 21.5 
Total... VeererreT,cacectre ity Te Ce ee ee ee 75.5 
(2) Wing Structur 
Upper wing with fittings and aileron.............. 143.5 
Lower wing with fittings and aileron 29.5 
SRCOUENMO GOTUGD. GG GUOER, 6 66.655 005 awe occ cn ce 





(h) Chassis 
Weight of wheels complete... 
Weight of axle opens uenex¢ ae 96 
Weimnt of shock absorber.....f ~~ °~°°********** : 
Weight of miscellaneous parts 


ORE. 6. ccc ces bce uaseta ss Pek et el 96 
rhree wheel type landing gear................e.. 25 extra, 
| Pree no or. Ten. Te ee eee ee 121 


Percentage of 


Group Weight Gross Weight 

Se... ag. , PT Ce ee Pee are 778.5 Ib. 32 

(b) Fuel and Oil ‘ Peer rere Tt oie oe. 16.2 

(c) Passengers and Miscellaneous Equipment. . . 264.3 Ib. 11.0 

(d) Mail ; : nh eee ald Gale ceded alte 180. Ib. 7.5 

(e) Body Structure vw Malem od alee ead 288.1 Ib. 12. 

(f) Tail Surfaces with Bracing. fate” Seen ne | 3.2 

(zg) Wing Structure je hk a noe ne ye eT 13.5 

ih: Chassis ne Ae ee a cokes eee 4.2 
2400. Ib. 100. 


Equipped with Overhang Section 


\rea, main planes Pe te ee ee OE ee ae i82.4 sq. ft 
Area, upper plane with aileron............ Vrrvererere: 
ee SU WE Wires BERNE. 6 ok 6nd bei 6 cesinee ics tes 162.1 sq. ft. 
Area, upper aileron (2)........... en er eee we ae ae 28 = aq. fit. 
\rea, lewer aileron (2) bvalomen re ee nee ee 24s sq. ft. 
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equipped with one Liberty engine, and has a flying speed 
ranging from 100 to 135 m.p.h.; its landing speed is 50 m.p.b. 

Regarding this machine Glenn H. Curtiss recently said: 

‘In the Curtiss R-4-L we have taken what .we believe to 
be the first step in utilizing war equipment. The Curtiss R- 
+-L is a two-place machine. Our designers have altered the 
first cockpit and have transformed it into a mail compartment 
which contains between 33 and 35 cu. ft. of space and ea 
earry about 625 lb. of mail. The pilot’s seat and equipment 
have been removed and a_steel cover, resembling somewhat 
the hood of an automobile, has been installed. It will be 
necessary to develop a more commodious and compact mail 
compartment suitable to postal needs and the industry 8 
now working out this problem.” 
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The commercial future of airplane photography is not 
generally appreciated by airplane builders, since they have 
not as yet realized that preliminary surveying of highroads, 
railroad and other through routes can be done quicker and 
more cheaply by airplane photography ‘than by any other 
known method. This is largely due to the cireumstance that 
eameras have been hitherto considered as instruments of mere 
detail in the airplane 
industry as a whole, 
while as a matter of 
fact they will prob- 
ably become one of 
the most important 
factors in the devel- 
opment of commer- 
cial aviation. 

The most fruitful 
field of commercial 
work for the air- 
plane camera in the 
United States will 
undoubtedly be the 
completion of the 
topographic survey 
of this country, 
which work ineludes 
the complete detail- 
ing of maps not yet 
complete, as well as 
the mapping of ter- 
ritory which till now 
has not been charted 
at all. 

To this already ex- 
tensive program 
should be added the 
locating of the high 





The Future of Airplane Photography 


By Arthur Brock, Jr., and L. J. R. Holst 





excludes all hand-held or hand-operated cameras as well as any 
semi-automatic or non-automatic instruments which are rigidly 
attached to the airplane, since they partake with it in all its 
deviations from a perfectly horizontal position while in flight, 
a condition which is entirely incompatible with results for map- 
making. This leaves thus the freely suspended type of aerial 
eamera for further consideration. 

The military use 
of the airplane cam- 
era during the war 
has led to develop- 
ments which do not 
necessarily form cor- 
rect precedents, be- 
cause of the assump- 
tion that an observer 
is essential. This 
has led to undue 
emphasis being 
placed on hand oper- 
ated or semi-auto- 
matic cameras, which 
were to be of such 
simplified construc- 
tion that no imper- 
feet  funetioning 
would oceur under 
the hands of the op- 
erat o r-observer. 
These military con- 
ditions do not pre- 
vail, nor apply, in 
commercial airplane- 
mapping. 

A division of opin- 
ion has existed rela- 
tive to the automatic 











and low water lines 
along our coasts, be- 
sides work of more 
local interest, such 
as the production of 
correct maps of smaller communities for real estate records, 
the location of sites for dams for irrigation purposes, locating 
railroads and waterways through mountainous country, estab- 
lishing aerial routes and emergency landings in vast wooded 
tracts, ete., all of which work can be done in a fraction of the 
time and hence for a fraction of the cost entailed by a complete 
manual survey, 

It should, however, not be understood that the airplane 
camera renders manual surveying obsolete. On the contrary, 
it Is recognized that the camera Coes its most effective work 
in connection with the slower but extremely aceurate work 
of the surveyor, each one being checked up by the work of the 
other. In fact, it may be stated that the camera furnishes the 
filling-in details to a degree of perfection not attainable, or at 
any rate not obtained by manual survey; whereas the latter 
produces a series of exact points of location which serve as 
tontrol points for the data furnished by the camera. 

To obtain useful commercial mapping results from an air- 
plane requires different methods of operation than those used 
to make the so-called mosaics, because maps will We made be- 
tween control points often many miles apart, between which 
it will be necessary to fill in not only the general ground plan 
but also the contour lines. ; 

As a matter of fact, the mapping use of airplane photog- 
raphy has been to a certain extent set back by the war, for the 
reason that certain scientifie views, which are not relevant to 
fommercial photography rather held the foreground; these 
Were questions of emulsions and lens-openings, neither of 
Which are really of as much importance as the purely mechani- 
eal sides of the problem. 

Since all work enumerated before in this article is strictly 
of the order of map-making, only such photographie apparatus 
4 1s adapted to this class of work need here be noted. This 
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functions of airplane 
cameras among the 
Allied Governments, 


British Official Photograph but in no ease were 


these _ differences 
caused by the requirements of aerial photographic mapping. 

Paramount importance was attached to the chemical side of 
aerial photography, much attention being devoted in particular 
to the perfection of color sensitive emulsions, to more read- 
ily detect camouflaged objects from the real ones. 

No doubt this aim is worth while, but since existing emul- 
sions used with suitable ray filters were apt to produce, under 
the rough and ready conditions of actual field photography 
behind the lines, similar if not better results, with a far greater 
degree of likelihood to get any results at all, it must be re- 
gretted that these efforts placed the much more important 
mechanical side of the prob‘em entirely in the shadow, 

As long as the question of ainp!ane photography was a 
question of filling in maps with nearby control points the detail 
design of the camera was not of the highest importance. To 
take a series of views over well known ground is a problem 
comparatively simple, but commercial applications of airplane 
photography require more definite information in regard to 
drainage, divides and general contour information, as other- 
wise the main benefits of rapid surveying cannot be obtained. 
Photographie airplane surveying will unquestionably be used 
largely as a supplement of the Photo-theodolite and other 
more common methods of surveying, to fill in between control 
points established by the older methods. But in the ease of 
the more or less unknown country between control points 
established by the more common methods, and for such works 
as coast surveying, arises the greatest need of airplane survey. 

Surveying to be done from an airplane, particularly for fill- 
ing in large areas, must be obtained by means of an automatic 
samera, On considering the problem of commercial airplane 
photography it will soon be possible to pick out the necessary 
elements of design, and why an automatic camera should 
be used. 
























































All photographs to be used in map making must be a true 
horizonal projection of the earth’s surface. In this way al 
points are practically reproduced by the photograph on a 
seale which is equal to elevation divided by foeal length of the 
lense. If the plane of the photograph is not approximately 
parallel to the plane of the earth’s surface (not considering 
the curvature of the earth) positions will not be correctly 
rendered, there is distortion to location which is equal to the 
cosine of the angle of inclination. In actual military prac 
tice, however, any camera installation which fastens the cam 
era to the plane so that in the average flying position the 
camera is approximately horizontal was considered sufficiently 
good for purposes of making mosaics. 

However, this is by no means an answer to the question 
of obtaining survey information, as in the case of obtaining 
contours from airplane photographs these ean only be done 
by making use of the lens axis of the camera. The only way 
of establishing a true parallel position of the negative to the 
assumed plane of the earth is by means of the vertical posi 
Moreover, the only known facton 


tion of the axis of the lens. 
for determining contours needed is the angular relation of 


the axis of the lens and its true foeal length. With these 
two known factors the position of the earth can be graphi 
cally reproduced, and by ordinary drawing instruments a 
series of exposure points in the air can be determined. Thes¢ 


exposure points are then used by transference of angles to 
reproduce graphically the loeation of points on the ground 
in space above or below the base line, which is usually taker 
at the foot of one of the axial points of the series of photo 
graphs. 

To obtain a vertical position of the axis of the lens« eces 
sitates a free suspension of the camera in the body of an ain 
plane where it is not affected by the air current in motion; 
this is easily done by putting the camera in the Gimbal sus 
pension similar to a ship’s compass. However, it is neces 
sary to maintain a constant position, as otherwise the varia 
tion in the rate of motion of the airplane through the ai 
would introduce a pendulum action in the camera. There 
are only two ways whereby this can.be done; first, the use of 
a gyroscope, and secondly, the use of gravity and suitable ai 
cushions to prevent oscillation, but at the same time to allow 
motion relative to the swinging plane. In practice the latter 
method is the better, as it introduces no mechanical compli 
cations, and the accuracy resulting is close enough for map 
ping purposes, 

In addition to the requirements of angular position, air 
plane photographie surveying requires a large number of 
photographs in a single flight. It is next to impossible to 
change plate magazines or to fill holders in flight sufficiently 
rapidly to obtain an unbroken series; moreover, it is neces 
sary that photographs should be taken at what is practically 
a constant interval between exposures; if not, there is very 
apt to be a break between two successive exposures which 
requires an additional flight to obtain the necessary 1utorma 
tion with whieh to fill the gap. 

In a military sense, during the recent war, this matter was 
not of sueh importance as it becomes for photographic su 
veying, for the reason that usually photographs were wante« 
of a single spot only, and intervening places were not neces- 
sary, although at times desirable. This has led to the use of 
film cameras using roll film having as many as 100 exposures 
to each loading. 

The prineipal difference between different makes of cameras 
for purposes of making military mosaics are usually matters 
of obtaining necessary power to change plates or film nega 
tives. Three methods of obtaining power have been used: 
the air fan, eleetricity, and spring motors. 

In considering the design features of the camera it is very 
necessary to know to what extent photographie surveying 
will be carried out. If military mosaics are required, which 
generally are used simply to fill in small areas, a semi-auto 
matic, regardless of form of drive, even a hand operated 
camera may be useful. If contour surveying is to be done it 
becomes necessary to have a very accurate timing device for 
the interval between exposures, as otherwise the overlapping 
relations between exposures will very easily be lost. The 
European continent is so thoroughly surveyed that the con 
tour method has been very little used, and in the considera 
tions of the necessary types of cameras, contour mapping 
has not been considered an essential feature. For this reason 
the so-called automatic or semi-automatic camera ordinarily 
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in use is not completely automatic but simply is a_ power 
driven mechanism which changes a plate or film negative and 
in wich the actual exposure is made either by the pilot or 
There is only one completely automatic camera jy 
e.istence which operates at varying rates of speed, controlled 
with certainty either by the pilot or the observer. This camera, 
the Brock camera, will be deseribed later in detail. 

When making flights for map-making purposes a givey 
area of ground can only be fully covered if a number of 
flights in parallel courses are undertaken, each new flight 
following a course just overlapping the strip of land coy. 
ered by the previous flight. The number of flights required 
to cover a given width ol territory will then be directly pro- 
portional to the width of the strip embraced by the photo. 
gvraphs, and consequently it is desirable to embrace as wide a 
strip of land as practicable in each view. 


observer. 


‘his eonsideration has led to the construction of triple 
lens cameras: the central lens pointing straight downward, 
and the lens on either side placed under an outwardly slant- 
ine anel These three lenses are in one vertieal plane at 

eht angles to the direction of flight. The image-planes of 

e outer negatives are then usually set at an angle of 4 
deg. to e central lens. These eameras are arranged for 
rigid attachment to the airplane. The two outer lenses will 
then produce pictures of strips of land extending far out at 
each side of the line of theht, whereas the central lens regis- 
ters the views directly beneath the airplane and immediately 
adjoining regions. 


Although this arrangement undoubtedly covers a width of 
territory not obtainable with a single lens, it introduces diff: 
culties which seem to far outweigh its possible advantages, 
and at its best it is only suitable for use on fairly flat ground. 
The complieations arising from three different planes of pro- 
jection, and the necessity of afterwards reducing the two 
outer planes to that of the central one, without definite knowl 
edge of the actual position of either plane at the instant of 


exposure, constitute serious obstacles to the usefulness and 
commercial adaptation of deviees of this kind. 

It seems now preferable to obtain increased width of the 
strip ol land depicted on the photograph by increasing’ its 
width and reducing the foeal length of the lens, both to sueh 
limits as sound photographie and optical practice allow, A 
eamera arranged to take negatives 5x7 in., the 5 in. side 

the line of flight, and equipped with a lens of 8 in. equiva- 
embraces at 5000 ft. elevation on each picture a 
strip of land 4375 ft. wide and 3125 ft. long on a scale of 
1/7500, or if elevated to 6666 ft. would produce pictures on 
a seale of 1/10,000, embracing 5833 ft. in width by 4166 
Most of the high grade lenses of 8 in. focus and 
openings of F 5.6 will cut a 5x7 in. image sharp and with 
out distortion, and are serviceable for such work, 

The sueceeding exposures should be timed at intervals of 
distance depending on the elevation and corresponding length 
of ground taken by the picture. The speed of the flight 
translates this distance interval into a corresponding time 
interval. It is thus desirable to provide means by which the 
actual time interval can be varied according to these cond 
tions and whieh will operate with dependable precision in its 
various adjustments. 

As the manufacturers of the Brock Automatie Camera it 38 
probable that our actual experimental work in photographie 
surveying and in the design of cameras to obtain these results 
has been carried far beyond experimental work in this lme 
by any individuals or by any of the Governments who have 
participated in the European war. The system of installa 
tion which we use has been found to permit exposures of 
rTrom two to five times the exposure possible with any other 
system ‘of installation, with all its attendant benefits. No 
other camera has been successfully built with a system ol 
free suspension, with the result, also, that no other camera 
has been built which can also do contour surveying, The 
importance of contour surveying in a military sense was be 
coming recognized as the war drew to a close, and conse 
quently this field of endeavor has had but a fraction of the 
effort put on it which will be devoted to it in the next few 
years. 

Another feature of camera design which originated with the 
Brock camera was the use of film for military purposes. The 
Brock film camera has been made successfully to use film @ 
two sizes: one 4x5 in. using ordinarily a 12 in. lens, and 
one 8x 10 in. using a 24 in. lens, both types completely aut& 
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matic. ‘These cameras were the first ones used which entirely 
eliminated static eletricity in the film, and are today the only 
ones in which static electricity never occurs. The system of 
ybtaining large negatives on film without distortion through 
the use of a glass support originated with the Brock 8 x 10 in. 
eameras. However, the use of the large negative sizes will 
be confined to military purposes, as for commercial or ordi- 
nary Government mapping a very large seale is not required. 

Let us now consider some of the mechanical] details of the 
Brock 4x5 in. camera and the reasons for the design, This 
camera is the outgrowth of a series of experiments to obtain 
a free suspension camera, motor driven, within reasonable 
weight, certain of operation, and coutrolled from a distant 
point, for use in a single seated airplane. 

Mechanical experiments led us into the design of the spring 
motor driven cameras and resulted in our finding commercially 
feasible means of controlling the speed of operation of the 
spring motor not in any way dependent on friction. The 
entire engineering profession is aware of the diffieulty of 
obtaining a satisfactory variable speed friction drive which 
includes both certainty of operation and certainty of speed. 
Insthe case of a spring motor this difficulty is emphasized 
because the through friction must be done by the 
introduction of a Such a construction results in 
absolute loss of control of speed regulation owing partly to 
the different percentage ol friction due to moisture in the 
air in varying amounts. The system we use, therefore, is the 
control of the main spring motor by means of an auxiliary 
spring motor, which is in effect a clock with a speed regula- 
tion of 3% to 1. The importance of accurate speed control 
in the case of the Brock camera is greater than in any other 
eamera, because of its ability to produce contour maps. Wher- 
ever it becomes necessary to obtain contours the axial point 
of the succeeding and the preceding negative must show en 
each exposure, with the result that exposures must occur at 
frequent and constant intervals without interruption, other- 
wise a break in the sequence will partially destroy the value 
of the contour photographic flight. 

Without any exceptions worth mentioning all aerial eam- 
eras are fitted with focal plane shutters, as‘the high efficieney 
of this type of shutter, together with its extreme mechanical 
simplicity, renders it superior to the between-lens shutter. 
In the Brock cameras focal plane shutters are provided with 
a fived slot, the speed adjustment being obtained entirely by 
means of the spring tension. Speeds are variable from 1/50 
to 1/200 of a second or any similar range. 

In connection with shutter speeds of airplane cameras it 
is of particular interest to mention that, owing to the almost 
complete absence of vibration obtained with the gimbal-sus- 
pension, shutter speeds can be regulated entirely with regard 
to the elimination of image movement through traveling speed 
and no regard need be paid to the effeets of vibration. The 
requirements due to speed are very easily met. For instance, 
a camera as already mentioned fitted with an 8 in. lens flying 
at 5000 ft. elevation and at 120 m. p. h. requires no faster 
exposure than 1/20 of a second to give a sharpness corre- 
sponding to a circle of confusion of 14/1000 of an ineh, and 
with a speed of 1/50 of a second the cirele of confusion will 
be only 5.6/1000 of an inch. This means that the gimbal- 
suspension camera has the practical advantage of being able 
to photograph both earlier and later in the day than would 
be practical with rigidly suspended cameras which are gen- 
erally used with minimum exposures of 1/100 of a second to 
eliminate as much as possible the effects of vibration. It also 
means that such foeal plane shutters can be made with wide 
slots to reduce the duration of the exposure period, and 
thereby the resulting distortion to a perfectly negligible mini- 
mum, which in turn eliminates the only seeming valid argu- 
ments against foeal plane shutters. 

A perfect evenness of exposure at all speeds can easily be 
obtained by proper design of the foeal plane shutter, in fact 
so that the slightest difference in exposure plainly seen in 
airplane films, since maximum and minimum density adjoin 
m two negatives of a strip of continuous pictures side by side, 
will show no observable variation. Especially in civil or com- 
mercial uses of airplane photography do these various fea- 
tures come to their fullest significance, and it is only on this 
account that they have been mentioned in detail. 

Summarizing, the status and development of airplane pho- 
tographie surveying is an art still in its infaney, Unless the 
aeronautical trade recognizes the possibilities of this use of 
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their product, and unless the engineering profession of the 
business realizes its possibilities it is not likely that the growth 
will be rapid. It is an unfortunate fact that up to the pres- 
ent time the energy devoted to the constructive surveying 
features of airplane photography has been confined to, and 
understood by, only a few people. 

The truth of the matter is that in the first place the emul- 
sion questions which have arisen in Europe are really matters 
of no serious consequence, although a considerable amount 
of time and effort has been spent to change and to make 
special emulsions. Efforts have also been made in Europe to 
make emulsions sensitive to certain colors, whereas similar if 
not better effects could have been obtained with existing emul- 
sions by the use of a color screen and lengthened exposures. 
Whatever efforts have been made in the mechanical direction, 
they have been very largely in the direction of making 
a camera which could be operated by the average observer 
without any knowledge of photography or of mechanics. It 
is safe to say that if the motion picture industry which is now 
in existence had had a military use and military development, 
the present stage of perfection would never have been reached, 
as the mechanical side of the motion picture industry has re- 
ceived a tremendous amount of attention for years. High- 
class motion pictures cannot be made by any one but a skilled 
operator, and in exactly the same way the success of the 
future of airplane surveying is dependent upon operators 
learning about the necessary photography and mechanics of 
airplane cameras; but it musi be recognized for the future of 
airplane surveying that apart from the development of the 
negative and the printing of the prints, airplane photography 
is a matter which should be entirely in the hands of civil and 
mechanical engineers. 

The modern airplane has reached the stage of development 
where the safety of operation and the certainty of operation 
is as good as of the average automobile of ten years ago. This 
means that an airplane can be used to fly for some hours over 
entirely unknown country without any landing places; it 
further means that such country can be completely and cor- 
rectly mapped without difficulty and at a very low expense 
compared toe the present day methods of surveying. It is quite 
possible that in the future preliminary surveys will be made 
for railroads, roads and various water-works entirely by air- 
plane photography, and that when the line has been decided 
upon a party will go out simply for the purpose of staking 
agreed upon lines. If the airplane industry will devote as 
much attention to this ‘subject as has been devoted to other 
commercial possibilities, a rapid growth can be expected. _ As 
foundation stones have been laid, it is only necessary for 
a general interest in this subject to be awakened by the air- 
plane industry before its possibilities, first, as a Government 
enterprise, and then-as a commercial enterprise for civil engi- 


neers, will find general recognition. 
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Major Gen. Menoher, Director of A. S. 


Major Gen. Charles T. Menoher has been appointed Director 
of Air Service in place of John D. Ryan, resigned. The ap- 
porntment was announced by the War Department on Decem- 
ber 21. In making the announcement for the Department, the 
Chief of Staff said: 

“ The resignation of Mr. John D. Ryan and Mr. William C. 
Potter from the Air Service has brought about the considera- 
tion of putting permanent military officers in charge of those 
facilities, and during the week I have designated Col. James 
A. Mars as Acting Director of Aireraft Production, to relieve 
Mr. Potter, and have designated Major Gen. Charles T. 
Menoher as Director of Air Service.” 

General Menoher is a native of Pennsylvania and was born 
on Mareh 20, 1862. He was appointed to a cadetship at West 
Point on July 1, 1882, and upon graduation four years late 
was a second lieutenant in the First Artillery, from which h 
was transferred to the Third Artillery on December 23, 1892. 
He was then a first lieutenant. On Mareh 8, 1898, he was trans 
ferred to the Sixth Artillery, and was appointed a captain 
the Artillery Corps on February 2, 1901. He was given his 
majority on January 25, 1907, and on June 6 following was as 
signed to the First Field Artillery. His promotion to a lieu 
tenant coloneley came on May 26, 1911, and on September 8, 
1914, he was assigned to the Third Field Artillery. 

General Menoher was a member of the General Staff from 
August 15, 1903, to March 21, 1907, and is also a graduate of 
the Artillery School (1884). In 1907 he was in the Army Wat 
College. As commander of the Forty-second Division (Rain 
bow) General Menoher was one of the first Army officers to 
go to France after the United States entered the war. His 
record as division commander during the active fighting led 
directly to his promotion to his present rank and assignment 
to the command of the Sixth Army Corps, with which his old 
division was consolidated, some time prior to the signing of the 
armistice. His old division is now attached to the American 
Army of Occupation on the Rhine, but General Menoher is 
under orders to return home and is now on his way to this 
country to take up the duties of his new post. 


A. S. Peace Plans Organization 


A board on peace plans organization has been appointed by 
the Director of Military Aeronautics to work out the peace 
time organization for the Army Air Service. The personnel 
of the main board and sub-boards is as follows: 

Board of Organization: Col. C. G. Edgar, Col. F. R. Ken- 
ney, Col. Arthur Woods, and Major E. Hubert Litchfield, 
Recorder. 

Operating under this board are the following named sub- 
hoards : 

Demobilization of the Department of Military Aeronautics: 
Lt.-Col. James A. Mars, Chairman; Lt.-Col. Rush B. Lincoln, 
Lt.-Col. Geo. B. Hunter, and Maj. Walter G. Rogers. 

Air Service Operations in Peace Times: Col. William E. 
Gillmore, Chairman; Col. Gerard C. Brandt, Lt.-Col. Thomas 
Dunean (Pacifie Coast), Lt.-Col. Barton K. Yount (Mexican 
Border), Lt.-Col. Ira Longanecker (Atlantic Coast), Lt.-Col. 
Benjamin F. Castle (Interior); and Capt. John W. Davis. 

Mustering Out: Maj. E. Hubert Litchfield, Chairman, and 
Lieut. J. J. O’Brien. 

Training: Col. Milton F. Davis, Chairman, Lt.-Col. John A. 
Drexel, Lt.-Col. Seth W. Cook, Maj. William A. Robertson 
and Prof. Edward L. Thorndike. 

Inventions and Research: Capt. Adelbert Ames, Jr., Chair 
man; Capt. Robert R. MeMath and Prof. Wallace C. Sabin. 

Supplies: Lt.-Col. Thomas G. Gallagher, Chairman ; Lt.-Col. 
Harold Benington, Maj. Curran S. Benton, Maj. Walter G. 
Rogers, Maj. Eugene Deacon, Maj. Harold R. Eyrich and 
Capt. David R. Wheeler. 


Examined 4,000 Aircraft Inventions 


From July, 1915, to July, 1918, the British Board of In- 
vention and Research received and examined 53,000 war in- 
ventions and proposals, of which about 4000 related to air 
eraft. 
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International Aircraft Exposition 


Far greater than any aeronautical exhibition ever given jp 
America will be the International Aireraft Exposition to be 
held in Madison Square Garden, New York City, from Febru- 
ary 27 to March 6, both dates inclusive. 

It will tell the story of “ The Future of Aeronautics jn 
America.” 

All kinds of aireraft used in the world war will be shown, 
while many new types designed for commercial purposes and 
for which military machines are utterly unsuited, will be dis- 
plaved and deseribed to the publie. 

Official announcement of the plans will be made at a dinner 
to be given at the Waldorf-Astoria, on Tuesday, January 7, at 
which 500 persons identified with aeronautics in various capaei- 
ties will bi Arrangements for this dinner are being 
made by J. G. White, of the J. G. White Engineering Co. and 


President of the Springtield Aireraft Corporation. 


present. 


Bids Asked for Equipment 


The Salvage Branch of the Supply Section of the Depart- 
ment of Military Aeronauties has invited sealed bids for the 
following material: 

l. 1,000 Standard J-1 airplanes, equipped with Curtiss 
OX5-90 engines, at Houston, Tex. 

2. 200 Standard J-1 airplanes with Hispano-Suiza 150 hp. 
engines, at Houston, Tex. 

3. Standard J-1 airplanes, without engines, Houston, Tex. 
et 10 L. W. F. airplanes, with Thomas 135 hp. engines, at 
St. Paul, Minn. 

5. 2,000 A-7-A tour-cylinder Hall-Seott engines, at Houston, 
Tex. 

The bids for the above materials will be opened at 11 A. M. 
on February 1, 1919, at the office of the Salvage Branch, Wash- 
ington, D. C. Each bid must be submitted in duplicate and ae- 
companied by a certified check for 20 per cent of the amount 
of the bid. The Government will receive proposals for any item 
or any quantity subject to the usual reservations. The terms 
of all sales will be cash, f.o.b. loeation given, and delivery must 
be made within ninety days. 


Curtiss Airplane Line 


[t will be possible to make daily trips to Atlantie City from 
New York next spring—and the service may be extended down 
the coast to Newport News, Charleston and the fashionable 
resorts along the east coast of Florida. 

Announcement of this project is made by Glenn H. Curtiss, 
president of the Curtiss Engineering Corp. of Garden City, 
L. I. 

Flying boats to be used on this line are ready or nearly com- 
pleted, and details of operation are now being worked out. 

In addition to passengers the Curtiss Airplane Line will 
earry small package freight, and a tariff for this business is in 
the course of preparations, as well as the rates for passengers. 

The trip will be made in less than an hour, and very likely 
will enhance the popularity of the New Jersey resort among 
New Yorkers and visitors to the metropolis. 


Chicago Air Mail Jan. 2 


Following repeated unsuccessful attempts to transport the 
mail on the New York-Chicago route of the Aerial Mail Serviee, 
the officials decided to postpone further efforts until January 
2, when, they give the assuranee,.the service will be regularly 
operated. This statement, together with an explanation ® 
to the cause of the failure of the service to function properly 
as planned, was made in an announcement issued by the Post 
Office Department on December 21. 


To Save Liberty Engine Machinery 


While the big American aircraft program has been stopped 
and officials and experts are engaged in undoing contract 
eovering hundreds of millions of dollars, arrangements a 
being made to preserve the machinery which made possible 
the manufacture of Liberty engines in large numbers and 
other successful war material. 
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An After-War Type 


This new machine is built 
especially for commercial and 
sporting use by the Aircraft 
Engineering Corporation, 
New York. 


of sturdy construction and 
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The Airplanes of Peace 
are Valsparred— 


In the air-fleets of America and the Allies throughout the 
war Valspar proved its supremacy as the most reliable and dur- 
able varnish for the wood, metal and fabric of airplanes and 


Wih the coming of peace the development of the flying 
machine takes another turn, and Valspar is again the chosen 
varnish of the leading manufacturers. 


Many new types of planes, one of the latest of which is shown 
here, are being produced. They are Valsparred of course. 


Valspar is proof against all kinds of exposure to water, air, 
sun, mud and dust, and also against the terrific vibration of air 
It won’t turn white under the severest conditions. 
resists oil and gasoline, acids and alkalies. It is a long-oil varnish 
of exceptional brilliancy and drying qualities and retains its 
elasticity long after ordinary varnishes have perished. 


We invite you to make your own tests. 
vice Department will gladly give you every possible assistance 


To Purchasing Agents 


of Production, we will send our valuable book on airplane var- 
nishing, free on request. 


VALENTINE & CO., 456 Fourth Ave., N. Y. 


Established 1832—Largest Manufacturers of High-grade Varnishes in the World 


VARNISH 


(Trade Mark) 


W. P. FULLER & CO., Agents for the Pacific Coast: 


Principal Pacific Coast Cities 


Valentine Products used by the world’s leading airplane-makers include 
Valspar Varnish, Valspar Bristol Enamel, Valspar Low Visibility Gray 
Enamel, Valspar Olive-Drab Enamel, Valspar Black Enamel, Valspar Filler 
(Wood), Valspar Primer (Metal), Valspar Primer (Wood), Valspar Khaki 
Enamel, Valspar Aluminum Paint. Dipping, Spraying, and Brushing coat- 
ings of all kinds, Quick-Drying Insignia Colors. 


It 


Our Airplane Ser- 


and Superintendents 


London 
Amsterdam 
San Francisco and 


Toronto 
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To Manufacturers of 
Automobile Instruments Aeroplane Instruments Motor Boat Instruments 
Ships Instruments Scientific Instruments 


When an investment of a fraction of a dollar will make your instruments just as readable in the 
dark as they are in broad daylight, rendering double service to your customers, what good reason 
exists for not taking this progressive step? 

The fact that millions of our officers and men in the Service have become accustomed to this modern 
convenience, through the use of the luminous wrist watch, the luminous instruments on aeroplanes, 
the luminous compass, etc., means that this feature is going to be demanded on everything to which 
it can be applied. It is no longer an experiment, but a positive necessity. Alert, forward-looking 
manufacturers are adopting it on every kind of dial. 


MARVELITE 


a self-luminous Radium compound produced at our own Radium mines in Colorado, is the most 
luminous and lasting material made. We have Marvelited over half a million instruments for the 
Government during the past year, and many thousands for the foremost manufacturers in the country. 


We offer the use of our laboratory for experimental purposes, and will gladly 
co-operate with you, in every way, in working out any problem you may present. 
Send for booklet A, describing not only Marvelite and its uses, but all the various kinds of luminous 
materials, their good features and their limitations. 
For Factories and Public Buildings 
The self-luminous Radium signs, Danger, Stairway, Exit, etc., provide an 
added feature of safety that may mean the saving of lives. 


Marvelite Buttons and Pendants 


switches, pull chains, etc. Needed in every home, office and factory. Retail 
for 25c each. 50% profit on cost to the dealer. Write to your jobber or 
to us direct. 


COLD LIGHT MANUFACTURING COMPANY, 50 Union Square, N.Y. 
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For attaching to anything that must be found in the dark; electric light _- 
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RECORD BREAKING LOENING MONOPLANE—THE WORLD’s FASTEST SUCCESSFUL TWO-SEATER. 


Designed and constructed by Grover C. Loening for the Wright-Martin Aircraft Corp., and 
subsequently taken over by the U. 8S. Army Air Service. 


GROVER C. LOENING, B.Sc., A.M., C.E 


Consulting Engineer 


Announces the establishment of the new laboratory 


of the Loening Aeronautical Engineering Corp. 


at 


351 West 52d Street 


New York City 


With complete and efficient facilities for the 
study, development and construction of 


new types of aeroplanes. 



















712 AVIATION January 1, 1919 


NEW 
ENDURANCE RECORD 
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Established by 





Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, W ashing- 
ton, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 


HINO PAOLA UAT AAT HNL 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 





CALIFORNIA 





OAKLAND 
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WALNUT 


the wood from which 


Liberty Propellers 


are made at Piqua 


For over 30 years we have been in the Lumber 
Business. For the last 15 of these 30 years we have 
specialized in WALNUT exclusively. And Walnut 
is the wood ideal for Airplane Propellers. 


‘As this photograph strongly indicates, we have 
plenty of Walnut. Our men go to the sources of 
original supply and contract for the standing timber. 
At our own mills the logs are converted into lumber 
for the manufacture of Liberty Propellers. 


Our supply of Walnut—backed by experience and 
the most complete manufacturing facilities—is 
adequate to the needs of the most extensive produc- 
tion of Airplane Manufacturers. 


We design propellers as well as build them. Our 
function covers every detail from the log to the 
finished propeller blade. 


HARTZELL WALNUT PROPELLER COMPANY 
PIQUA, OHIO 
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trong 
Carlisle 


Hammond 
INDUSTRIAL 
FURNACES 


For Oil, Natural Gas 


_ or Manufactured Gas 








HOROUGHLY practical, from standard- 

shaped tile to burner control, designed to 
combine absolute accuracy with high capacity, 
quick to heat—even in temperature easy to 
control, operated on oil, natural gas or manufac- 
tured gas, every Strong, Carlisle & Hammond Send for your copy of Catalog 8-A 
furnace is not only designed for its particular today—it's free. 
purpose, but is equipped with every improvement FOR FAST DELIVERY CONSULT 
recommended by actual working experience. OUR FURNACE DEPARTMENT. 


THE STRONG, CARLISLE & HAMMOND COMPANY 
ee i <BRANCHES> Philadelphia a eee 


No. 8 for annealing and case-harden- 


ing, Counter - balanced, chain 


operated door, raised side tile floor. 
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THE SPERRY GYROSCOPE COMPANY 


ix MANHATTAN BRIDGE PLAZA C= 
BROOKLYN - -- NEW YORK ~< 
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LITE 


REG. U. S. PAT. OFE 














Enlisted In Every Service 


On Naval Craft of every kind, from submarine chaser to 
battleship, “Bakelite” is used for electrical insulation. 









On Motor Vehicles of every kind, trucks, cars, tractors and 
cycles, Moulded “Bakelite, is extensively used. 


Air Plane builders used “Bakelite” successfully in the build- 
ing of the fuselage. The designers of the Liberty Motor 


adopted it for the ignition and starting system. 


The perfecting of wireless telephone and wireless telegraph 
were both advanced through the use of “Bakelite.” 


The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes 


inquiries from manufacturers and maintains a research laboratory for the working out 
of new applications, including those pertaining to flying machines. wes B 
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AREFUL inspection of each piece 

of work before passing from one 
operation to another eliminates those 
errors which even with the great uni- 
formity obtainable by our highly special- 
ized production system creep in now and 
again. 


Our inspectors with eye and instrument 
make sure that the valves, push rods, 
A DEPARTMENT bolts and special parts you order will 
OF YOUR PLANT always be up to your specifications. 


FOR - . ; ‘ 
No chance enters into our inspection 


department. Every dimension is checked 
Valves Push Rods gaged—KNOWN. 


Propeller Hub Bolts Turn Buckles 


The Stee! Products Co. 


Michigan Plant Main Plant Metals Welding Plant 
Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 
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ERIE STANDARD 


Arcrart Metar Parts 


DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 
Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS PINS conforming to Government 


Specificatic ns 



















































































A product as near 1 perfect in quality and machine practice as the 
human element will permit 











Please request our New York Office to send you copy of our catalogue. 


ERIE SPECIALTY COMPANY. 
8 West 40 St., New York City 


> Main Plant Erie,Pa. =I 
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SIMPLICIT ’ 
STRENG" _ 


Weight 96 pounds 


, 


built for creft weg! 
= = 
WHEELS and 

Rss tkk Fr 


# if 
ats 8 Par (24.9 >) 2) Eg | >) > Seve) | aa 
2 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 
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Send Us Your Dials 
The care or technique exercised in applying 
Tubestesloletweck:dstarcemcommestcmmelr ll Molar:l-tueleritiele 
Teliadthestslelccmehitcme cme restores acctelmelcributsramele mm atts 
results obtained. 
We maintain a large force of operatives who 
are highly skilled in this particular work. 
Our service is immediately available to in- 
strument manufacturers in all parts of the 
country. 
We use only Luma, the world’s best Radium 
a uminot us Compound. 


timates and full information upon reques 


RADIUM DIAL nn 


GENERAL OFFICES- PITTSBURGH, PA. 
LITTLE BLDG., BOSTON - MARSHALL-FIELD ANNEX BLDG., CHICAGO 
501 FIFTH AVE. NEW YORK. 
DIAL PAINTING FACTORIES -PITTSBURGH-LONG ISLAND CITY-CHICAGO- BOSTON 














a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 
one of the 18 different 
models we are now making 
for 14 aviation motor companies .. . 


reduces vibration and eliminates bearing pressure 
We have shipped 44,157 Aviation Crankshafts to December 4, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Let Us Quote 
You On 


“SPECIAL” PARTS 


We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 


Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc.; Wood Turn- 
ings, etc., ete. 


Why not send us samples and 
specifications of your next require- 
ments and we'll try to make it worth 
your while. 


HAMMACHER, 
SCHLEMMER & CO. 


HARDWARE, TOOLS AND FACTORY SUPPLIES 
New York, Since 1848 4th Ave. & 13th St. 

















Lieutenant 


Department. 


Engineering. 


120 West 32d Street 









By 


Alexander 


Air Service, Aircraft Production, 
Aeronautical Research Department, Airplane Engineering 
Until entering military service in the Depart- 
ment of Aeronautics, Massachusetts Institute of Technol- 
ogy, and Technical Editor of Aviation and Aeronautical 


Price, Postpaid, in the United States, 


Aeronautical Engineering and Airplane Design 


Klemin 


S. A., in Charge 


Based on a series of articles in Aviation and Aeronautical 
Engineering by Alexander Klemin and T. 
chief aeronautical engineer for the Standard Aircraft Cor- 
poration, and formerly instructor in aeronautics, Massachu- 
setts Institute of Technology. 


H. Huff, S.B., 


$5.00 Net 


The Gardner-Moffat Company, Inc., Publishers 


New York City 
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Reliability and Endurance 


HE Strong, Steel Chain Signifi- 
cant of YALE Quality. 











Made from toughest chain steel, 
each link electrically welded on the 
side, and subjected to 16 inspections 
and to maximum tests. Yale chain 
assures Reliability and Endurance. 

While Yale chain is one feature 
—exclusive with Yale Spur-Geared 
Chain Blocks—several other big 


features appeal to those w/o know. 


*From-Hook-to-Hook- 


a-Line-of-Steel’ 





Send for Cata 18D, or ash your Machinery 
ipply House 


For factory locking equipment 
use a Yale Master-Key System. 
Write for particulars 


The Yale & Towne Mfg. Co. 








9 East 40th Street New York City 
































ee A British 


Firm beats 


the Germans 
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THE SECRET 
WAKEFIELD. 












(Racing) 


was the lubricant used. 


Castro! ‘R " possesses the lowest cold 
test of any known Aero Engine Oil. 






KAISER (logq.)- * How is it at such a 
height on so coid a morning the 
lubricants do not freeze?” 


GEN: HOPPNER: “ The British have 
discovered th et which ‘ 

bave been secking for months.” e. C. WAKEFIELD & CO., Ltd. 

o Balle Bem." ecoatows = Chases Webel, Mt, Gracies Bhean) 

WAKEFIELD HOUSE, CHEAPSIDE 





Ss LONDON, E.C.2. ENGLAND 











You can dispense with the 
preliminary block test— 


by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


Nerden 


SPEEDCOUNTER 








sole hold the Veéder against revolving propeller shaft; apply 

t pressure the moment you start timing; release pressure when 
a is up. Clutch starts or stops recording mechanism in- 
stantly, oe accurate readings without use of stop-watch. 


Price, $3.00 


Veeder Counters for recording the production of machines 
are standard for all industrial purposes. Write for booklet. 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 











“Airplane Propellers” 


The first complete book 
in catalogue form ever 
published in the world. 





¢ 
It describes over three hundred airplane 


propellers of the most practical types 
and twenty helicopter propellers; also 
contains laboratory experiments on 
helicopter propellers and much useful 
data on general air dynamics. 


Price $1.50 Prepaid 


JACUZZI BROTHERS 


2034 San Pablo Ave., Berkeley, Calif. 
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Type C-20 

- Propeller 
Boring 

Machine 


A recently per- 
fected machine for 
automatically boring 
the necessary holes in 





the modern aeroplane 
propeller hub in one 
operation. Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


PB. Gates Machine Co. 


BELOIT. WISCONSIN, U.S.A. 


Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane shock absorbers. 

We are the largest manufacturers 
in the world of Heavy Dlastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples om request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, ~ 8S. 


OFFICES 
45 Maer 17TH Srepst. ..-+ e+e © « « Naw Yorn 
Toe Ww. Bam Geemee wl ltl lt fe 8 CHICAGO 
82 St. Perwee STREET. . ..-.-s » MONTRBAL, CANADA 

















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 














sc — 


TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Turnbuckle Company 
CORRY, PA. 


New York Office: Woolworth Building 
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We Maxe Screw Heao Naits he Rivets For Every Purrose. 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 


70 FRANKLIN AVENUE 70 ~~ snecter Tents, corsets,ceccins, maic BAGS. BROOKLYN, NEW-YORK 


Johns-Manville 


Aeronautic 











/ Instruments 


UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require rpeed 
indicating and revolution 


‘Equipped Tite flex recording instruments. 
with ae 














( — We invite your special 
Titeflex armored all-metal g BR 1s = oil feed lines, inter- problems in airplane acces- 
locked tubing for hot air stoves, and interlocked tubing sory apparatus. 


conduits for electrical wiring, are excellent assurance of 
reliability and freedom from maintenance troubles. 


it have made large quantities of these fixtures for the 

. S. Government and prominent builders. We supply : 

these parts in any lengths and with couplings to meet any H. W. Johns Manville Co. 

requirements. Let us quote. New York City 
TITEFLEX METAL HOSE CORPORAT lala 
MITEFLEX METAI H ISE CORE ORA ION 10 Factories. Branches in 60 Cities 

Badger Avenue and Runyon Street Newark, N. J. 























FOXBORO 
QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 
Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO Cco., ImcCe, FOXBORO, MASS., U.S.A. 


New York CHICAGO PITTSBURGH PHILADELPHIA St. Louis 
SAN FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 
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King Sewing Machine 
Company 
BUFFALO, N. Y. 


Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 


Contractors to Bureau of Aijir- 
craft Production. Government 
specifications and inspection. 


We solicit your inquiries. 


ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 


product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome- Turney Radiator Company 


Rome, N. Y., U. S. A. 

















Air Service Journal 


The National 
Aeronautic Newspaper 
Prints all the news of the Air Serv- 


ice and the Industry every week. 
Read it and keep posted. 


Two Dollars a Year for 52 issues; Six Months, 


One Dollar 











Arr SERVICE JOURNAL, 


120 West 32d Street, New York. 


Enclosed is $......, for which send me Arr SERVICE 


REED cc dctkcess suvesevess 
EN SER ne = 5 SE Ie ee a re 


EE ER Se, SRS Ae ae a, a ee ee 








FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 








SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, 


BOSTON, MASS. | 





| 
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No. 2B PLAIN MILLER 


Single Pulley Drive 


12 changes to spindle speeds No. 9 taper in spindle. 
6 changes to each indie speed Table 8} x 37” 


Hardened machine steel gears throughout insure 
maximum driving power at speeds. 


We also build Universal Millers, Divides Heads, 
Vertical Attachments and V 


Write for Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 
















~I 
bo 
ou 


ATT ON 


SE es 7 Pere 
MODEL TYPE “5-4” 


50 OR 36 INCH LENGTH OF BED 














MAN UFACTURED BY 


DALTON MANUFACTURING CORPORATION | 


NEW YORK U.S.A. CABLE ADDRESS“ALEDAL’ NEW YORK 





Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 





Manufacturers of 


ELECTRICAL CONDUCTORS 


for 
Industrial, Railway and Commercial 
Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 
also 
Litot Aluminum Solders and Flux 


CANADA 
Northern Aluminum Co., Ltd., Toronto 


ENGLAND 
Northern Aluminum Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 








AJAX Auto and Aero Sheet Metal Company 
Manufacturers and designers of 


AERO RADIATORS INTAKE 
and EXHAUST PIPES 
B. W. MEYER, 245 West Fifty-fifth Street, New York 


ee 
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Large Stock on 


JULIUS BLUM & COMPANY 


SEAMLESS STEEL TUBING 










Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 


Branches: 


610-512 West 24th Street, New York, N. Y. 


Boston, Chicago, Philadelphia 






















JOHN A. ROEBLING’S SONS 
COMPANY 
TRENTON, NEW JERSEY 





AIRCRAFT WIRE 


STRAND AND CORD, THIMBLES 
AND FERRULES 







































Billy Parker, 


Ground school 


Ww 


MILITARY 


Dewey Aviation School 


Federation, 


namics and Motor Mechanics. 


and J. N. 


DEWEY AIRPLANE COMPANY, Inc. 


MANUFACTURERS OF 


Licensed Pilot, International Aeronautic 


Chief Instructor 


Aerody- 
5 motors 


includes Wireless Telegraphy, 
Curtiss O. is 
4 B Curtiss equipment. 


IDEAL WINTER CLIMATE 


rite for free illustrated folder 


1IRCRAFT 
AND COMMERCIAL 


DEWEY, OKLAHOMA 


FOR SPORT 
PURPOSES 














*most 


PORTI 


heat, 


The quickest, strongest, 


economical 
on the 
GUARANTEED TO 
EN ALUMINUM 
MANNER AS TO MAKE 


PROOF. Does not require intense fusing 
thus saving texture of metal. 


ALUMINUM BRAZING SOLDER CO. 













efficient and most 
crankcase repair 
ABSOLUTELY . 
BRAZE BROK- 

IN SUCH A 
THE BRAZED 
ABSOLUTELY BREAK- 






market, 







PARTS 






ON 








Write for full details. 








Montgomery Blidg., 
pe gg Pa., U. 8. A. 









DON’T SGRAP ALUMINUM PARTS 


USE SO-LUMINUM—NEW WELDING SOLDER 





Broken 90 H. P tat 
hours’ time and at $15.00 expense by use of So-Luminum, as against $400.00 and five 


crank case repaired for the United§States Navy in siz 


months’ time to get a new one—is in perfect condition after two years’ use Use 
gasoline or blow torch—no flux or special tools required. 

Booklet and directions on request. Sample bar, $1.00. Used and endorsed 
by the United States Army and Navy, auto and aero companies, and indorsed 
by the British Munitions Board 

SO-LUMINUM MFG. 
790 Broadway 


& ENG. CO., Inc 


Room 25, 1 New York City 











Lycos 
yrgnel! hig, 
> J ,v* 
Aviation oe 
Barometer , 
Made in U. 8S. A. 


Write for 
Information 


Kaylor /nstrument Companies 
Rochester, N. Y. 
U. 8S. A. 


For over siaty 

years makers of 

scientific instru- 
ments of 
superiority 


















Specialists in Heat- 
Treating Vanadiums 


New York Wire © Spring Company 
586 Washington Street, New York 








l, 1919 























January ], 1919 


AVIATION 


















THE “WARNER” STICK 
CONTROL IS ENDORSED 
BY AMERICA’S LEADING 
PILOTS. 


(3 holding World’s Records) 
Operated with either hands or knees 


WM. DESHLER WARNER 


Patentee and Mfgr. 
8 E. Broad St. Columbus, O. 
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| for Aviators with 


| 438 BROADWAY ~ - 


RESISTAL EYETECTS 


The Goggles 4 = 


Non-Shatterable 
Lenses 
Adopted by the U. 8. 
Army and standardized 

by the U. S. Navy. 
Write for Booklet and 
free test pieces of RE 
SISTAL glass. 
To Dealers: Send for 
our co-operative selling 
plans. 

Mfg. only by 


STRAUSS & BUEGELEISEN 
NEW YORK CITY 





























B. RUSSELL SHAW 


AERONAUTICAL ENGINEER 


32 East 23rd Street New York City 


’ qr + 
COMPLETE 
AERONAUTICAL 
SERVICE 
Offering an exceptionally complete and comprehensive 
service in all aeronautical problems. 
In charge of the testing of all types of Foreign and 
Domestic airplanes for the U. S. Government during the 
War. 


Why not obtain the benefit of our ten years’ experience? 


CONSULTING 


Send us your problems 





Flottorp Manufacturing Co. 


AIRCRAFT PROPELLERS 
Established 1912 





4611 West 12th Street 


213 Lyon Street 


Chicago, Ill. 
Grand Rapids, Mich. 








Contractors to United States Government 
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Our Genuine Honeycomb type has 
been standardized by the U. S. Govern- 
ment for ase on all its Airplanes. 


FEDDERS MFG. CO., 
Buffalo, N. Y. 


INC. 


















Junior Size 
makes the removal of couplings, timing, mag 


By simply tightening the hardened steel screw 
shown on top of the tool all the drop forged 
aws are forced inward, automatically gripping 
the work. Adapted to all makes of aero motors, 
by changing the arms, an extra set of which 
is supplied with each tool. 


you are a mechanic you will instantly appreciate 
what a definite need is filled by this little tool. 
Write for illustrated leaftet, price, etc. 


The Greb Company 
Manufacturers of Automotive 
and Garage Equipment 


190 State Street Boston 





neto, pump shaft and all other gears on an 
aero motor an absolutely automatic process. 


The BEACH has proven its absolute indispensability 
in thousands of shops throughout the country. If 








PIONEERS IN THE MANUFACTURE OF PROPELLERS 
























ESTABLISHED 1910 
We carry a large stock for immediate delivery. 
Contractors to United States Government. 
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VERTIMETER APPROVED 
Indicates the exact AND USED 
rate of ascent and BY THE 
descent of all air- U. S. GOV ERN- 
craft. MENT 
Write for 
Information 











AERONAUTICAL INSTRUMENT CO. 
82 East 23rd Street New York City 











DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 


in the automobile and airplane industries. 


DOEHLER DIE-CASTING Co. 
00h” lf 
TOLEDO.OHIO. NEWARK.N.J. 


Aleo Die-Cast Babbitt Bearings, Dic-Castings in 
Brass & Bronsse Aluminum and White Metal Alloys 





ZSCOIMLS?. 
AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwawkee, Wis., U. S. A. 
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CAPITAL JIGS 
INTERNAL ST AMPINGS TOOLS 
GRINDER DIES 

E realize im air or at sea there should be so 
faulty material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 


of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL CO. 


LANSING, MICHIGAN 

















D’Orcy’s Airship Manual 





Recharges Itself in 30 Seconds 


A noteworthy feature of this compressed air starter is 
that it replenishes its energy in less time than any other 
starting system in existence. 















“A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets.”—New 
York Tribune, June 8, 1918. 


$4.00 


THE GARDNER-MOFFAT CO., INC. 
120 West 32d Street New York 











CLASSIFIED ADVERTISING 
10 Cents a word, minimum charge $2.00, payable in advance, 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 120 West 32d Street, New York. 











COMMERCIAL AERONAUTICS — Aviator with ex- 
perience in army administration and in former civil life, a 
sales manager and executive, desires opportunity of getting 
into commercial aeronautics in a position where initiative, re- 
sourcefulness and ability to construct for the future is essen- 
tial. Address Box 101. 





BUILD that new airplane now for the coming flying season. 
Get Catalogue K, propeller, and motor, for 15c. stamps from 
America’s oldest aeronautical supply house. Heath Aero- 
plane Co., Chicago, Il. 


a afi pt. The 









** Perfect Starter” 


No alteration in motor or other 
gear reduction is needed for 
attachment. When the starter 
is not in use, the motor is left en- 
tirely free. Interference is impos- 
sible. ‘‘ Model D” for 150 H.P. en- 
gines weighs 55 lIbs., and “ Model 
Cc” for 250 H.P. engines, 65 Ibs. 
Tested and approved by U. S. and 
Foreign Governments. 


Send for Free Booklet 
THE MOTOR-COMPRESSOR CO., Newark, N. J., U.S.A. 





























sy Gy 
fa 


VERY Liberty Aircraft 
Engine built is equipped 
with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. 


NewYork DETROIT Chicago 
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AIRPLANE 
ROPER results in airplane finishing 


depend not only upon a correctly 
proportioned mixture, but also upon 
the proper incorporation of the inegredi- 
ents with the whole —the study and care 


shes for airplane requirements. 
All this adds slightly to the cost per gallon, 


g Enamel, a// colors 
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Pioneers i 
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accustomed to the manufac- 


the cost of finishing, per plane. 


varnishes, enamels 


for all aircraft purposes, 


of air-drying and_ baking 
ishing, spraying and dipping, 
including the following: 


vaterpre 


urers 


d and fabri 


Navy Pontoon Enamel, a// colors 


a f varnish for 


| Filler Metal Fittings Lacquer 

er Varnish Insignia Coatings 

' & LAMBERT-Iwnc. 
n the Manufacture of Airplane Finishes 


134 TONAWANDA STREET 
BUFFALO, N. Y. 
FACTORIES 
BUFFALO 
BRIDGEBURG, ONTARIO 


CHICAGO 
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Reconstruction Requirements 


re as rigid as war-time necessities and must be A single row of balls (maximum both in size 

\ i ti ssit d ta \ singl f ball botk and 
as carefully met. Rotating elements must be as "umber of balls) carries both radial and thrust 
oads. The close and highly perfec race 

loads. The cl d highly fected race contour 
permits utilization of each ball’s maximum capacity. 


eae 


carefully protected, must work even more efficiently 
than under war pressure. 

: . <ee , 4 Capacity is great in comparison with size of bear- 
Gurney Ball Bearings excel where high quality ing, allowing compactness and simplicity of design 
and exceptional load capacity are required. —greater strength. 


Ce od Re rhak ae ee 


Our Engineering Department is at your service. Write sus. 


Gurney Ball Bearing Co. 


Conrad Patent Licensee 
298 Jamestown 
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The efficiency of the Curtiss Flying Boats and the 
patriotic enthusiasm of Curtiss men who have made them, 
will stand as permanent expressions of true Americanism 
in the history of the Great War. 
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